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... the finest 


STVUCTUVES 
vest on 


RAYMOND _ 
= FOUNDATIONS 


k CENTRAL NATIONAL BANK BUILDING 
9 Richmond, Virginia 


arcurrect: Carneal, Johuston & Wright 


GENERAL cCoNTRACTOR: Doyle & Russell 


RAYMOND’S DOMESTIC SERVICES . . . 


Soil Investigations * Foundation Construe- IT 
tion* Harbor and Waterfront Improvements % RAYM OND 


Prestressed Concrete Construction * Cement- 


mortar Lining of Water, Oil and Gas Pipe- we CONCRETE PILE CO. 
lines In Place. 140 Cedar Street ¢ New York 6,N.Y. 
RA YMOND'S SERVICES ABROAD ... Branch Offices in Principal Cities of the United States, 

In addition to the above,all types of General Central end South America 
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made promise 


ef Gyr hoists ore built 
the duplicate port om. 
is Omori 
Because it 
eustomors of cys Seing 
able fe purchase repair ports." 


Parts for a 10x12 
type engine 
4 —BUILT IN 1889 
ODAY—we furnish parts for Lidgerwood 


and Mundy hoists which were built over 
sixty-five years ago. We've kept our promise! 


In addition, we have proved by the test of time— 
the toughest tes* of all—that 
Lidgerwoed hoists are built to last! 


Write for bulletins and catalogs! 


For 84x10 DD 
Hoist Serial #9327 


Mundy Hoisting Machine 
—BUILT IN 1892 
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The Kanch” POWER PROJECT 
United States Bureau of Reclamation 


» 


hydraulic turbines 
by LEFFEL 


Anderson Ranch Dam, located on the Boise 
River in Idaho, U. S. A., is the highest earth-fill 
dam in the world. Two Leffel turbines are in- 
stalled in the Anderson Power Plant which 
provides power for the surrounding area. The 
turbines are of the cast steel spiral case, verti- 
cal Francis type and each is maximum rated at 


28,250 HP, under 324 ft. net head, speed ~ 
277 RPM. When you consider turbines for your power 


With a structural height of 456 feet, a base project (whether it is a new installation or the ‘i 
width of 2,650 feet and a crest length of 1,350 expansion of an existing installation) we ask 
feet the Anderson Ranch Dam contains nearly you to keep in mind the services which are 
10,000,000 cubic yards of earth and rock. The offered by Leffel. Our 91 years of experience, 
reservoir behind the dam will hold 493,200 our large modern piant, our thorough work- 
acre-feet of water. manship — all are ready to serve you. 


DEPARTMENT C @® SPRINGFIELD, OHIO, U.S.A. 


MORE 


August 1953 ¢ CIVIL ENGINEERING 


+ 
- 
‘ 
1083 
ounce? ay J M EFF EL & C 
| | | EFFICIENT HYDRAULIC POWER FOR 3) YEARS 
2 


YOU'RE LOOKING AT THE MOST MOBILE CONCR 
FINISHER IN THE WORLD.... 


Here are three views of one of the most 
heralded machines in highway. and airport 
construction history. It’s the super ia 
able Flex-Plane Detroit Special Finis ing 
Machine. 

Wherever one of these machines is in op- 
eration you'll discover the contractor using 


THE SUPER PORTABLE FLEX-PLANE DETROIT SPECIAL 


Special screeds and screed mounts enable 
this speedy machine to finish any type sur- 
face in the manner specifications call for. 
Both screeds are mounted outside the frame 
which permits faster screed changes. Ma- 
chine is telescopic . . . cam be altered to fit 
any size job in yo 15 minutes, 
It you are in the business of building con- 
crete streets, highways or landing strips, 
ou can't afford to overlook this cost-cutting 
isher. To get all the facts drop a note on 
your company letterhead to the Flexible 
oad Joint Machine Company, Warren. 
Ohio, today. 
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the machine hos been able to work faster — 


at less cost.* 

Completely portable, the machine will lift 
itself from the forms and convert itself into 
a “trailer” in a minute .. . ready to be taken 
to the next job with a minimum of make- 
ready and idle crew time. 


* Ask for name of contractor nearest you oper- 


ating a Detroit Special — talk to him about 


the quality of work, the speed and the sav- 
ings he has been able to get by using this 
great machine. 
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ALLIS-CHALMERS MOTOR SCRAPERS 


FULL CONTROL makes 


TS-300 IN ACTION 
14 cu. yd. struck capacity 
18 cu. yd. heaped capacity 
280 hp. Bude diesel or 

275 hp. Cummins diesel 
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The full control built into Allis-Chalmers Motor 
Scrapers offers you a real advantage. There’s no 
tiring wheel fight for the operator . . . no strain- 
ing to see what he’s doing. What’s more, full 
control creates greater confidence when he’s 
high-balling a full load. He can work at his best 
all day long easily and safely. To you owners, that 
means moving more dirt faster, more profitably. 


/ 


Easy, Fast-Action Steering — Schematic layout 
shows simple double-action steering system. Slight- 
est movement of wheel opens valve of gear-type 
pump; release wheel and valve automatically re- 
turns to “hold.” Only a one-third turn of steering 
wheel is necessary for a full swing of the tractor. 


One Hand Does the Steering—the other handles the 
scraper controls. Fast action makes loading easy. The 
operator can utilize hydraulic power of steering jacks 
to pull through soft spots in haulways under extreme 
conditions. 


Excellent Operator Visibility — Clean design of 
low gooseneck connection gives operator unequalled 
view of cutting edge, helps him cut cleanly, effi- 
ciently ... load fast and full. 


Your nearby Allis-Chalmers dealer will be glad 
to show you and give you the full story on these 
No Weaving—No Road Shock — Hydraulic system : . 
is locked and the Motor Scraper becomes a rigid job proved Motor Scrapers. See them at work. 
4-wheel unit except when steering wheel is turned, 
thus eliminating transmission of road shock to steer- 


pull, mean minimum stress on the kingpin. CHALMERS 
Divistown - a, A 


TRACTOR MIiLWAUREE 
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Colorado River Bridge, near Glenflora, Tex., carry- 
ing Texas 26° O.D. gas pipeline. Main 
spon of 550° has provision for a second line. 


by 
PITTSBURGH- 
DES MOINES 


These two modern Pipeline Bridges 
were constructed by Pittsburgh- 
Des Moines for the Texas Illinois 
Natural Gas Pipeline Company, 
Chicago, Ill. Typical of the many 
stream crossings built by us for the 
great pipeline companies in recent 
years, these bridges exemplify our 
special capacity and experience 
in this field. Let us discuss your 
future projects. Brazos River Bridge, near Simonton, Tex. 750° 


main span carries Texas Illinois 30° gas pipe- 
line, and is designed for future additional line. 


These bridges were designed by Matthews & 
Kenan, Iting engi s of San Antonio, Tex. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Seles Offices at: 
PITTSBURGH 3470 Neville Island MOINES (8)..........-- 971 Tuttle Street 
NEWARK (2)......- 251 Industrial Office Bidg DALLAS 1275 Praetorian Bids. 
CHICAGO (3). .1274 First National Bank Bidg SEATTLE... 578 Lene Street 


SANTA CLARA, CAL...... 677 Alviso Road 
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AMERICAN DOUBLE-X 


The above illustration shows an outfall sewer line 
at Dunedin, Florida, which was constructed of 20” 
American Double-X mechanical joint pipe. It extends 
about one quarter mile into St. Joseph Sound for 
disposal of the effluent from the sewage disposal plant. 
The assembled pipe line was floated out from shore 
with a bulldozer supplying the thrust at the shore end. 


Manufactured under rigid specifications in diameters 
3” through 48”, American Double-X pipe will stand 
the impact of heavy loads and gives complete job 


Mechanical Joint Pipe 


satisfaction. American Double-X pipe is conveying 
water, gas, crude oil, gasoline, sour naphtha, sewage, 
salt brine—and in fact, just about everything that a 
pipe line can conceivably convey. It is conveying 
these products under operating pressures ranging 
from a few pounds to the square inch, up to pressures 
in excess of 100 pounds gas and 500 pounds liquid. 


Write for American Double-X pipe booklet. A free 
copy will be sent on request. 


MAIL COUPON FOR FREE BOOKLET.—————— —- 


American Cast fron Pipe Company, 
Birmingham 2, Alabama 


Gentiemen: Please send me a free copy of your new illustrated booklet 
“American Double-X Mechanical Joint Pipe.” 


AMERICAN 
CAST IRON PIPE 
COMPANY 


BIRMINGHAM 2, ALABAMA 
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BEATING DEADLINE 


Contractor used service 


and Stang know-how 


In connection with the installation of a 
30 inch gas pipe line at Blythe, Cali- 
fornia, it was necessary to install cross- 
ings under the Palo Verde Irrigation 
Canal System at nine separate loca- 
tions. 


The Installation 


The Specification 


‘Tene allowed for the entire operation 
was the month of December, 1952. 
Allowable time out of operation per 
crossing was 72 hours. Fully saturated 
fine silt predominated throughout the 
area. The non-consolidating nature of 
the material made it impractical to ex- 
cavate and properly compact backfill 
without dewatering. 


Uses two complete STANG WELL- 
POINT SYSTEMS, the _ contractor 
was enabled to complete the entire op- 
eration in 27 calender days, with a 
maximum out-of-service of 48 hours! 

Attesting to service and know-how of 
the STANG organization are Palo 
Verde Irrigation District, Mr. O. E. Sum- 
mers, Ch’f Eng’r. Southern Counties Gas 
Company of California, Mr. J. Binkley, 

Ch’'f Eng’r. 

Pacific Pipeline and Construction 
Company, Gen. Contractors, “Bud” 
Abernathy, Proj. Supt. 


JOHN W. STANG CORPORATION 


Engineers and Manufacturers of Dewatering Equipment 


BELL, (LOS ANGELES CY.), CALIF OMAHA, NEBRASKA NEW YORK CITY, NEW YORK TACOMA, WASHINGTON 
8221 Atlantic Avenue 2123 South 56th Street Number Two Broadway 2339 Lincoln Avenue 
P. O. Box 631 Telephone: Logan 5-742! Telephone: Walnut 7796 Telephone: Whitehall 3-0565 Telephone: Broadway 4362 


4 August 1953 ¢* CIVIL ENGINEERING 


f 
4 br 
- z — Pee une a — = 
| 
— 
Result 


Lithograpbed on stone for U. S. Pipe and Foundry Co. by Jobn A. Noble, A. N. A. 


TuHIs ILLUSTRATION showing the installation of 
U.S. mechanical joint pipe in a residential area 

is a typical scene. It could be either a water, gas 

or sewer line installed to furnish reliable utility service 
for present and future generations in the community. 


U.S. cast iron pipe centrifugally cast in metal 
molds is a quality product produced by a modern a 


casting process which is carefully controlled 
from raw material to the finished pipe. 
We are well equipped to furnish your requirements for 
cast iron pipe and fittings made in accordance with , ee 
American Standard, American Water Works Association AND INOUSTRIAL SERVICE 
and Federal specifications. U.S. pipe centrifugally ze Our General Olfice is now 


cast in metal molds is available in sizes 2- to 24-inch located in Birmingham, Ala., 
instead of Burlington, N. J. 
and pit cast pipe in the larger sizes. 


United States Pipe and Foundry Co., 
General Office, 3300 First Ave.,N. e Birmingham 2, Ala. 
Plants and Sales Offices Throughout the U.S.A. 
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Jacksonville's new express highway system 


eal | Now served by 500,000 sq. yds. of hot-mix Texaco Asphalt Concrete 


Hot-mix Texaco Asphaltic 
Conerete being laid over a 
limerock foundation on 
approach to John E. Mat- 
thews Bridge, which spans 
St. John’s River in Jack- 
sonville. This and other 
sections of new expressway 
system at Jacksonville 
were constructed by Duval 
Engineering and Contract- 
ing Company of that city. 


For two years, the Florida State Road De- 
partment has been constructing an elaborate 
expressway system, which is designed to 
speed the flow of through traffic converging on 
the city of Jacksonville from all directions. 
Approximately a third of the project has been 
completed to date. 


One of the newest and most important links 
in this long-range program is the western 
approach to the John E. Matthews Bridge over 
the St. John’s River. To cope with the heavy 
traffic anticipated on this approach, two 
courses of hot-mix Texaco Asphaltic Concrete, 
with a compacted thickness of two inches, 
are being laid over a limerock foundation ten 
to twelve inches thick. Up to the present 
time, more than 500,000 square yards of 
Jacksonville's expressway system have been 
paved with Texaco Asphaltic Concrete on 
either a limerock or a shell foundation 


For less heavily traveled sections of the 
system, sand bituminous construction of the 
road-mix type has been employed, using Texaco 
Cutback Asphalt as binder. 


From Florida to New England and west to 
the Rockies, road builders have been relying 
on the dependable performance of Texaco 
Asphalt products for 50 years. Refined ex- 
clusively from carefully selected crudes, these 
Asphalt Cements, Cutback Asphalts and Slow- 
curing Asphaltic Oils supply answers to every 
road and street need, from heavy-duty pavements 
to inexpensive, waterproof mats. 


Two booklets, which supply helpful informa- 
tion about the various types of Asphalt con- 
struction, can be obtained by interested road 
builders without obligation by writing our 
nearest office. 


THE TEXAS COMPANY, Asphalt Sales Dept., 135 E. 42nd Street, New York City 17 


10 


Boston 16 ¢ Chicago 4 ¢ Denver 1 ¢ Houston 1 ¢ Jacksonville 2 ¢ Minneapoli« 3 ¢ Philadelphia 2 ¢ Richmond 19 
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IN PITTSBURGH’S GOLDEN TRIANGLE... 


34,200 Tons of Steel Frame Construction 
by AMERICAN BRIDGE in 24 months! 


PITTsBURGH’S new buildings have been the talk of the business world. Few 
cities anywhere have experienced as much commercial construction in so 
short a time. 

For example, in the famous Golden Triangle, busy hub of this hustling 
metropolis, American Bridge alone erected 34,200 tons of steel framework 
for six towering new buildings in the two year period between April 3, 1950 

. and March 31, 1952. 

American Bridge fabricated and erected all structural steel for the 41-story 
building known as 525 William Penn Place; the 31-story Alcoa building; the 
three Gateway Center buildings (one of which is 24-stories, and two 20- 
stories ); and the 20-story Bigelow Apartment House. 

Such an accomplishment is unusual only in the fact that all buildings are 
located in the downtown area of a single city .. . and that all were under 
construction at practically the same time. The interesting point is that one 
company had the facilities, the skilled manpower, and the engineering know- 
how to handle six sizable jobs like these with such speed and efficiency with- 
out disrupting the time schedule of the numerous other construction projects 
which it was handling in other parts of the country. 

It only goes to prove that no job is too large for American Bridge. If you 
would like to know more about the advantages of American Bridge fabricated 

and erected construction, call our nearest office. 


RECENT ADDITIONS 
TO PITTSBURGH'S SKYLINE 


525 William Penn Place 
14,000 tons of Structural Steel 


Alcoa Building 
6,400 tons of Structural Steel 


Gateway Center Buildings (3) 
12,000 tons of Structural Steel 


Bigelow Apartment House 
1,800 tons of Structural Steel 


AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION AVAILABLE NOW! For showing in churches, schools, clubs 
GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. and industries, the new sound and color motion picture— 
Contracting Offices in: AMBRIDGE + ATLANTA - BALTIMORE + BIRMINGHAM + BOSTON BUILDING FOR THE NATIONS — a candid, factual 
CHICAGO + CINCINNATI ~ CLEVELAND + DALLAS - DENVER + DETROIT - DULUTH + ELMIRA photographic record of the highlights of the fabrication and 
GARY + MEMPHIS + MINNEAPOLIS - NEW YORK + PHILADELPHIA + PITTSBURGH erection of the United Nations Secretariat Building. For free 
PORTLAND, ORE. - ROANOKE - ST. LOUIS - SAN FRANCISCO - TRENTON bookings, write Pittsburgh office. 

UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN BRIDGE 
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CATERPILLAR 


UNITED STATES DEPARTMENT OF THE INTE 
BUREAU OF RECLAMATION 


$23,000,000 PROJECT 
with a Billion-dollar Benefit 


Now about 90 per cent completed, 


the Trenton Dam, in southwestern 
Nebraska near the Kansas line, prom 
ises to return many times its cost to 
the farmers and taxpayers of the Great 


Plains area. 


In the past 20 years alone, the ram- 
paging Republican River has caused 
losses by flood damage far greater than 
the total cost of the new construction. 
But flood control is only one of the 


advantages brought by the dam. Ero- 


sion and wind have made this part of 
the country a typical dust-bow] region, 
and many thousands of acres of land 
will soon be made fertile by irrigation. 
The reservoir behind Trenton Dam 
will have a shore line of 45 miles and 
a capacity of 365,000 acre-feet. It will 
provide fishing and other recreational 
facilities and will be an aid to wildlife 
propagation. 


This &-inch dredge pump is powered by a 
Caterpillar D13s000 Engine. Owner A. L. 
Davidson, of Davidson-Merritt. Indianola. 
Nebraska, says: “From every angle, Caterpillar 
Engines are the best and most economical 
we have ever had in 25 years’ experience.” 
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A Caterpillar Ds Tractor with No. 5A Bulldozer 
feeds loose material to the P&H 5-yard drag- 
line. powered by a Cat D375 Engine. Owned 
by Vinnell-United-Bell, Trenton, Nebraska. 


The project is under the control of 
the U. S. Department of the Interior, 
Bureau of Reclamation. It involves a 
large number of major contracts, not 
only for building the dam itself but for 
railroad and highway relocation and 
irrigation canals. 

Of rolled earthfill construction, the 
dam is 9,000 feet long, 800 feet wide 
at the base and 30 feet at the crest. Its 
volume is 8,000,000 cubic yards. In 
addition, more than 10,000,000 cubic 
yards of material must be moved to 
complete other parts of the project. 


As on every big job of this kind, 
Caterpillar* Equipment is much in 
evidence. Excavators, compressors, 
dredges and crushers are powered 
by Caterpillar Engines. Cat* Diesel 
Tractors and Motor Graders are 
used for bulldozing, hauling and 


road maintenance. 


Most of these contractors have 
proved by long experience that stand- 
ardizing on the big yellow machines 
is profitable. Under dusty conditions 
such as prevail here, Caterpillar filters, 
seals, air cleaners and other exclusive 
design features offer top protection 
against clogging, abrasion and result- 
ant down time. The problem of stock- 
ing parts is simplified by standardiza 
tion. And service by a single nearby 
dealer, backed by the resources of one 
responsible manufacturer, helps keep 
the machines steadily at work. 


A rock-crushing plant near Trenton Dam is powered by a Cat D17000 Engine. This 
WwW plant, and the Dé working in foreground, are owned by C. L. Hubner Co., Denver, Colo, 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 
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For Economy in Both Choose Concrete 


Using concrete in both water lines and waterworks 
buildings helps a community get good service and 
low rates for domestic and industrial users. 


Concrete pipe has the durability that enables 
it to render long service in water lines. It has the 
strength to resist severe impact and carry heavy 
overburdens. It is not subject to internal corro- 
sion resulting from tuberculation or electrolytic 
attack. This insures constant hydraulic efficiency. 
Concrete pipe stays clean, too, thus minimizing 
taste and odor problems and the unsightly stain- 
ing of enamel plumbing fixtures. And the tight 
joints plus the uniformly dense structure of 
concrete pipe assure satisfactory watertightness. 


Architectural concrete is ideal for waterworks 
structures. As in the Pine Bluff, Ark. General 
Waterworks plant shown above it can be used to 
create buildings that are both functional and dis- 
tinctive. Such buildings stand out as symbols of 
sanitation and good management and are a source 
of community pride. Architectural concrete meets 
all structural requirements for durability, fire- 
safety and strength and can be molded economi- 
cally into ornamentation of any style or period. 


Concrete is economical construction both in 
water lines and waterworks buildings. It is mod- 
erate in first cost, costs less to maintain and lasts 
longer. The result is low-annual-cost service. 


PORTLAND CEMENT ASSOCIATION 


33 GRAND AVENUE, CHICAGO 10, 
A national organization to improve and extend the uses of portland cement and concrete through scientific research and engineering field work 
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ASSEMBLING FLOW DIVERSION VALVES of an 
8-foot supersonic wind tunnel for the Ames 
Aeronautical Laboratory of the National 
Advisory Committee for Aeronautics. 


DRILLING A 25-TON FORGING ... one of 11 
alloy steel discs used in one of the two axial 
flow compressors which Newport News is con- 
structing for the NACA’s Ames laboratory. 


Man-made Hurricanes 


PUSH A BUTTON ... That’s all it will 
take to accelerate wind up to several times 
the speed of sound in a new supersonic 
wind tunnel at the Ames laboratory of the 
National Advisory Committee for Aero- 
nautics, in Moffett Field, California. 


The tunnel is designed to develop new 
aerodynamic information. Its heart is the 
“windmaker” . . . two axial-flow compres- 
sors which look like a giant tube 50 feet 
long and 24 feet in diameter, studded with 
small blades. 

Because of the size of this unit, it is 
significant that the task of building these 
mammoth compressors was assigned to 
Newport News. 

Newport News has also constructed two 
diversion valves, similar to huge plug 


NEWPORT NEW 


valves, for diverting the air flow from one 
channel of the tunnel to another, as desired. 


Large engineering and technical staffs, 
operating a plant with acres of brass, iron 
and steel foundries, five huge machine 
shops and other extensive fabricating 
facilities, make Newport News an ideal 
source for large equipment . . . standard 
or special in design. 


Products ranging from components of 
rayon spinning machines to giant 165,000 
horsepower hydraulic turbines operating 
at Grand Coulee, reflect Newport News’ 
high integration of skill and production 
facilities. 

Consult us on equipment for your pres- 
ent or future projects. Write today for 
your copy of “Facilities and Products.” 


SHIPBUILDING AND 
DRY DOCK COMPANY 
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RINGGOLD COUNTY has 935 miles of county 
roads. This is the location of farm to market 
road construction done by the International 
Crawler fleet of Easter & Schroeder, Inc. 


a 4 
“IDEAL FOR FARM-TO-MARKET ROAD CONSTRUCTION,” say Joe 
Easter and Don Schroeder (above). “In our eight month’s working 
season, our five TD-18A units, with the sixth as a pusher, moved 
approximately 540,000 cubic yards, with minimum downtime.” 


ROAD BUILDING PRODUCTION LINE! Part of the Easter & 
Schroeder fleet of International crawlers on a regrading job 
in Ringgold County, Iowa. On this seven-mile stretch they 
moved 78,000 cubic yards in three weeks’ time. ‘‘We move 
it that way all the time,’’ say the owners. 


iowa 
("> 
Pick Your Site and Set Your Hour... 
; We'll Demonstrate Our Tractor’s Power — 
| 
‘ 


Farm-to-market roads get big boost fast from the 
International Crawler fleet of Easter & Schroeder, Inc. 


The dirt flies when Easter & Schroeder, Inc., 
move in with their fast, powerful fleet of Inter- 
national crawlers... and Iowans can get to 
town and back in time to do the milking. For 
these Griswold, Iowa, contractors specialize in 
farm-to-market roads in the tall corn state. 

Take the seven-mile job in Ringgold County, 
Iowa, you see here. In three weeks’ time, Easter 
and Schroeder moved 78,000 cubic yards of dirt 
to give the road a 24-foot top on a 66-foot right 
of way. 

Easter and Schroeder came to this Ringgold 
County job from one in Taylor County, where 
they moved 35,000 cubic yards of dirt on a two- 


POWER 
THAT PAYS 


- 


1-6 SEVEN GREAT (NTERWATIONAL CRAWLERS...EACH WITH 
| MATCHED EQUIPMENT FOR EVERY 308 


mile stretch, completing the job in six 11-hour 
days. 

‘After 25-years’ experience working in 
dirt, we settled on a crawler fleet one hun- 
dred per cent International,’’ say these con- 
tractor partners. The fleet now consists of six 
International TD-18As with scrapers and ’dozers 
and a TD-14A with tamping roller. 

Do you want speed and dependable economy 
under tough conditions? Then get in touch with 
your International Industrial Distributor, for 
all the facts on Power that Pays! 


INTERNATIONAL HARVESTER COMPANY, CHICAGO 1, ILL. 


INTERNATIONAL 
HARVESTER 
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A New 
Comminution 
Development 


The Barminutor Model “A” exclusively pro- 
vides the odvontages of comminution with 
for flows from 10 to 15 
M.G.D. Se i 9 ond tHting of coarse sew- 
age material is eccomplished without removal 
from the flow, maintaining continuous clean- 
ing of the screen. The Barminutor, developed 
and tested over five years, based on fifteen 
yeors successful experience with the Com- 
minvtor, eliminates odors ond handling nvi- 
sance in the screening process. High rate 
cutting in the flow — comminution — provides 
low maintenance cost and long life for cvut- 
ting ports. 

In tests conducted on a Barminutor installed 
ot the Indi lis, Indi Sewage Treat- 
ment Plant, the unit wes subjected te test 
loads of screenings up to six times normal 
load for 40 M.G.D. This materiol was com- 
minuted and the screen completely cleaned 
in six minvtes. Even with this heavy load 
heed loss through the screen did not exceed 
6”. Like the Comminutor, power requirements 
ore low. 
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Borminutor installed in 5’ ch 


FUNCTION OF 
THE BARMINUTOR 


1. Cleaning the %” vertical bor screen and 
cutting of the screenings is accomplished by 
continval travel of the comminuting unit ot 
8 ft. per minute. Both upword and down- 
word travel is controlled by an electric re- 
versing brake motor. 

2. The cutters on the comminuting unit, ro- 
tating at 400 R.P.M., travel within slots of 
the U-shaped bors and carry coarse moterial 
to the combs for cutting. 

3. The direction of rotation automatically 
reverses when the direction of tevel of changes. 
The combs out ti ves 
to accomplish rapid cutting for each direction 
of rotation. 

4. Uncuttable material is automatically re- 
jected without damage to the cutting parts. 
5S. Rotation of cutters, position of combs 
and rejection of uncuttable material is ac- 
complished through oil powered hydraulic 
system. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 


Close-up of Cutters and Combs. Cutters 
rotate within slots of Bor and Comb. 


*Chicago Pump Company’ trade nome for 


its new ser g ond de- 
vice for large sewage flows from 10 
M.G.D. 


622 DIVERSEY PARKWAY 


Flush Kleen, Scru-Peller, Plunger. 
Horizontal and Vertical Non- 
Water Seal Pumping Units, Samplers. 


CHICAGO 14, ILLINOIS 


Swing Diffusers, Stationary Diffusers, 
Mechanical Aerators, Combination 
Aerator-Clarifiers, Comminutors. 
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What's New 


Compaction Equipment? 


4 NEW DEVELOPMENT BY BROS...EXTRA-WIDE 
TIRES NOW GIVE COMPLETE COVERAGE 


Bros scoops the roller field! No more lines, ridges or marks 
when you work with new Bros Pneumatic Tire Rollers! New 
Bros wide-face tires give full compaction coverage in one 
pass. And you pay nothing extra — these new super-tires are 
now standard equipment on all three models, in both Straight- 
Wheel and Wobble-Wheel* designs. For any job from rough 
base compaction to seal coat rolling, you'll find a new Bros 
Roller does it faster and cheaper. 


*Patented and copyrighted by Wm 


Boiler A Mfg. Co 


THREE MODELS —TWO DESIGNS > 


Choose a 7, 9 or 13 ton maximum capacity 
model, and then vary working weights to suit 
your job. Bros Straight-Wheel design has 
wheels moving up and down on oscillating 
axles. Exclusive Wobble-Wheel* design adds 
a weaving, kneading motion to each wheel. 
Only Bros offers both. 


4 GIANT "SUPER LOAD” ROLL-O-PACTORS* 


These Bros “big boys” were featured recently in an 
Engineering News-Record article describing proved 
advances in compaction equipment. Roll-O-Pactors* 
have been more widely approved on the big jobs than 
any other compactor. 35 and 50-ton models available — 
working weights from 20,000 to 100,000 Ibs. Rubber 
is the trend in compaction — and Bros is first in tried 
and true equipment. 

*ROLL-O-PACTOR patents: U.S.: 2,610,557; Canada: 487,945; Mexico: 52,368 


TAMPERS 


Bros offers a complete line of sheepfoot and 
diamond-foot tampers for special require- 
ments. They're really rugged! New ‘‘full- 
floating’’ design eliminates strains, permits 
individual drum oscillation and 

makes handling easier. 


If compaction work is in your next 
job, it will pay you to find out what 
a difference Bros equipment can 
make in your time schedule and ; ee eee 
your profit figures. See your near- ~ Road Machinery Division 


est distributor and mail the coupon 
WM. BROS BOILER & MFG. CO. 


for new literature. 
1057 10th Ave. S.E., Minneapolis 14, Minn. 
@ Please send me the new literature I have checked: 
PNEUMATIC TIRE ROLLERS GIANT ROLL-O-PACTORS 


TAMPING ROLLERS ' 
' 


wom. BROS soiter & MFG.CO. 
Road Machinery Division § Firm or Office 
MINNEAPOLIS 14, MINNESOTA : Address 
City State 
World's Largest Manufacturer of Pneumatic Tire Rollers 
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For Better Water Service at Lower Cost 


In 1948, a 500,000-gal. Horton 
radial-cone bottom elevated tank 
was installed in the municipal water 
system at Mattoon, Illinois. The 
tank was erected to help the growing 
city unify its water system and to 
help meet new industrial and do- 
mestic needs, 

Operation of the tank is so suc- 
cessful that it prompted the follow- 
ing statement from R. D. Wilson of 
Wilson & Anderson who were con- 
sulting engineers on the job, “This 
elevated storage unit has contributed 


CHICAGO 


Atlanta 3 2167 Healey Bldg. 
Birmingham 1 1596 N, Fiftieth Sr. 
Boston 10.. 1009201 Devonshire Sr. 


2199 McCormick Bldg. 


Chicago 4 
2263 Midland Bldg. 


Cleveland 15 


very greatly to the improvement of 
water pressure conditions of Mattoon, 
as anticipated, especially in the busi- 
ness and industrial section. We 
think it is a very good job and believe 
that all of the city officials will agree 
with us.” Satisfaction such as this 
is the rule wherever a Horton ele- 
vated tank is installed. 

If you are making plans for a 
water system carrying a heavy load 
that causes low distribution pres- 
sures and allows an insufficient re- 
serve of water for peak load periods 


Detroit 26 
Havana 
Houston 2 


New York 6 3395 


1541 Lafayette Bldg. 

402 Abreu Bldg. 
2128 C & I Life Bldg. 
Los Angeles 17.1556 General Petroleum Bldg. 
165 Broadway Bldg. 


and fire protection, elevated storage 
may be the most economical answer 
to your problem. Horton elevated 
tanks with ellipsoidal bottoms are 
built in standard capacities from 
15,000 to 500,000 gallons and with 
radial-cone bottoms from 500,000 
to 3,000,000 gallons. 


Write our nearest office today for estimates 
or quotations on a tank to meet your 
needs, State capacity desired, location 
and height to bottom. Quotations includ 
complete Field Welding Supervision Serv- 
ice during construction without extra cost. 


BRIDGE & IRON COMPANY 


1700 Walnut St. Bldg. 
3210 Alcoa Bldg. 

. .1584—200 Bush Sr. 
1309 Henry Bldg. 
1647 Hunt Bldg. 


Philadelphia 3. . 1652 
Pittsburgh 19 

San Francisco 4 
Seattle 1 

Tulsa 3... 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNA. 
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and travel at tractor speed. 
This means more jobs done, 
faster, with less equipment. 


Only HYSTAWAY has true crawler tractor 
mobility and maneuverability because it 
mounts on a Caterpillar track-type tractor. 
Full track oscillation enables the Hystaway to 
travel over rough terrain without excessive 
damage to crawler equipment . . . eliminating 
the cost and necessity of having expensive 
standby hauling equipment on hand. Hysta- 
way is the only revolving shovel with a com- 
plete track-type tractor for its undercarriage! 
This is the feature that makes the Hystaway 
the most modern excavator-crane available 
today. 

Other important HYSTAWAY MONEY- 
MAKING FEATURES INCLUDE: The abil- 
ity to do excavator-crane work and bulldozing 
with one piece of equipment; heavy duty diesel 
tractor engine for power; no tail swing, per- 
mitting work in close quarters; mountability 
on new or used Caterpillar track-type tractors. 

And only HYSTAWAY combines these 
seven different machines in one! 


3. Dragline 
4. Clamshell 
5. Crane 

6. Pile Driver 


Get full Hystaway details from your Cater- 
pillar-Hyster Dealer...or write for Catalog 
1235 to: 

HYSTER COMPANY 


2999 WN. E. Clackamas St. 1899 N. Adams Street 
Portland Peoria 1, Illinois 


rawier {factors GO 
vith 
POWER 


For community water systems 
Johns-Manville Transite* Pressure 
Pipe keeps maintenance costs 
down to a minimum, while pro- 
viding outstanding installation 
and performance advantages. 

Transite asbestos-cement Pres- 
sure Pipe has a smooth inner sur- 
face which gives the pipe an ini- 
tially high flow capacity. What's 
more, this capacity (C=140) can 
never be reduced by tuberculation, 
the form of internal corrosion 
which so often results in costly 
periodic cleaning. 

Transite Pressure Pipe is highly 
resistant to soil corrosion. It is en- 
tirely unaffected by electrolysis. 
And it reduces water losses be- 


Seals against 


3 Resists soil corrosion. 


cause its factory-made, easily as- 
sembled joints stay tight in service. 

Transite Pressure Pipe can save 
in other ways. It often permits the 
use of smaller pipe sizes, because 
systems can be designed without 
allowance for future flow reduc- 
tion due to tuberculation. It is light 
in weight, easy and economical to 
install. And, because it maintains 
a full flow of water over the years, 
pumps can be operated at high 
efficiency, pumping costs held to a 
minimum. 

For additional information, 
send now for your copy of Tran- 
site Pressure Pipe folder TR-78A. 
Write Johns-Manville, Box 60, 
New York 16, N.Y. 


*Transite is a Johns-Manville registered trade mark. 


um Johns-Manville TRANSITE “cx PRESSURE PIPE 


Transite Pressure 
reduces maintenance 


A sound investment for 
your community 


The savings Transite Pipe has effected because of 
its corrosion resistance, high flow capacity and 
long life are being realized today by thousands of 
municipal water systems and Federal, state and 
industrial installations throughout the country. 
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LINK-BELT builds a complete line of 
1600 foot Link-Belt belt conveyor system elevated 700 TPH of belt conveyor components 
blended sand and sized aggregates to concrete mixing plant at 
dam construction site. Plant located 383 feet above stock-pile level. 


It’s your assurance 
of top efficiency with 
LINK-BELT belt conveyors 


ERE'S how “total engineering” works for you 
H when you use Link-Belt Belt Conveyors. First, 
Link-Belt conveyor engineers analyze your needs— 
then recommend the right components. In addition, 
Link-Belt can supply all related equipment — other 
types of conveyors, feeders, elevators, car dumpers and 
shakers. And Link-Belt will build your supporting 
structures and enclosures . . . install the job completely, 
if desired. Call the Link-Belt office near you for any 
engineering assistance you need. 


| 


BELT CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 
delphia, Colmar, Pa., Atlanta, H Mi polis, San 
Francisco, Los Angeles, Seattle, Toronto, Springs (South 
Africa), Sydney (Australia). Sales Offices in Principal Cities. 
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..reinforced concrete was selected 
on the basis of economy” 


General Accounting Office Building, 
Washington, D. C., designed and con- 
structed under the Public Buildings Serv- 
ice, General Services Administration. 


CUT YOUR STRUCTURAL COSTS 
with REINFORCED CONCKETE 


@ Because economy was such a big factor in planning this imposing new struc- 
ture, every possible means of cutting costs was given careful study. As a result—w was 
built of reinforced concrete! 


Engineers and builders all over the country have found that reinforced concrete 
costs less! It saves erection time, too. It is strong. durable, inherently 

firesafe, and highly resistant to wind, shocks. and quakes. Moreover, materials 
are readily available from local sources. Consider all these advantages . . . 

and design your next building for reinforced concrete. 


you'll GET 
MORE FOR 
CONCRETE REINFORCING 
STEEL INSTITUTE REINFORCED 
38 South Dearborn Street, Chicago 3, Illinois CONCRETE 
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eep your road building reputation 
with American Welded Wire Fabric 


R EINFORCED concrete slabs can 
be built with less joints if they are 
built with American Welded Wire 
Fabric reinforcement. This prefabri- 


IN THE STRIKE-OFF METHOD of construction being used above, flat sheets of cated reinforcement distributes loads 
American Welded Wire Fabric are easily laid down by two men. This is done 

quickly and does not delay final pouring. American Welded Wire Fabric in- evenly throughout the slab. And if 
creases the strength of concrete slabs and assures long-lasting roads. cracks do occur, no structural dam- 


age is done to the reinforced slab. 
The crack cannot widen because the 
fabric binds the cracked portions to- 
gether. If no fabric is used, concrete 
at or near the cracks will soon be- 


come over-stressed and break up. 


You can build these advantages 
into your roads at low cost. The 
strength which American Welded 
Wire Fabric gives to concrete permits 
you to use longer slabs with fewer 
joints, insuring a smoother riding 
surface and less maintenance costs 
for joints. 


Write to our nearest sales office 
for complete information. Ask for a 
free copy of the American Welded 
Wire Fabric Catalog. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS - TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


EVERY TYPE OF REINFORCED CONCRETE CONSTRUCTION NEEDS 


U-S-S AMERICAN WELDED WIRE FABRIC 
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169,000 Sq. Ft. of Precast ‘Incor’ Concrete Wall Panels 
in New Grumman Aircraft Plant 


@ A sixth Grumman Aircraft plant is being built on a 4700-acre site, 
on eastern Long Island. The accent is on speed with economy, through 
the use of 169,000 sq. ft. of precast insulated wall panels, in a complete 
wall system which is fire-safe, durable, weather-resistant— 2500 sq. ft. 
erected per 7-hour day, with one crane and crew—6 sq. ft. a minute! 


Cost is less than usual masonry construction. Size and texture of 
units give architectural effect and appearance considered by many as 
superior to high quality cut-stone. Highly-mechanized casting opera- 
tion gets utmost production speed by using ‘INCOR’* 24-HOUR 
CEMENT. Panels are lifted 18 to 24 hours after casting, placed in 
curing room for 2 days, then stored in yard. Dependable ‘Incor’ high 
early strength assures clock-like schedules. 


Size, texture and qual- 
ity of panels produces 
appearance considered 
by many as superior to 
high-quality cut-stone 
—cost is less than 
usual masonry con- 
struction. Above, wall 
of main building; left, 
power plant. Panel 
detail below. 


Another demonstration of assembly-line methods applied to con- 


struction—a potential of great significance in the light of today’s I H he eBay 
building costs. *Reg. U.S. Pat. Of. 
GRUMMAN AIRCRAFT ENGINEERING CORPORATION i : ya 
Peconic River Plant, Calverton, L.I. ome 
Supervision: DEPT. OF THE NAVY, BUREAU OF YARDS AND DOCKS 
OFFICE OF ALFRED EASTON POOR + SEELYE, STEVENSON, VALUE & KNECHT Oe? SURE " 
General Contractors: 
GROVE-SHEPHERD-WILSON & KRUGE, INC + HENDRICKSON BROS.; INC. oa 
Precast Concrete Wall Panels: 
PRECAST BUILDING SECTIONS, INC., New Hyde Park, L.I. f 
SECTION 8-0 


in association with: MARIETTA CONCRETE CORPORATION, Marietta, Ohio be 


BOSTON + CHICAGO + DALLAS « 
KANSAS CITY, MO. + NEW ORLEANS 
PHILADELPHIA + RICHMOND - 


LOWE STAR CEMENTS COVER 
THE ENTIRE CONSTRUCTION FIELO 
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ST. LOUIS 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 
CEMENT PRODUCERS: 18 MODERN MILLS, 129,000,000 SACKS ANNUAL CAPACITY 


NEW YORK 


LONE STAR CEMENT 
CORPORATION 


Offices: ABILENE, TEX. + ALBANY, N.Y. + BETHLEHEM, PA. BIRMINGHAM 


INDIANAPOLIS 
NORFOLK 
WASHINGTON, D.C: 
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A-FRAME ANCHORAGE 


—_ Western Founpation Corporation has introduced a 


more effective type of bulkhead anchorage in the 
Cuyahoga River in Cleveland. A length of nearly 
1.400 lineal ft. of bulkhead wall made up of 48 to 
60 ft. steel sheet piling and projecting 7 to 9 ft. 
above water level, was installed along the sides of 
the navigable channel. 


IN THIS PROJECT, sliding ground and proximity of 
structures made the usual buried anchorage im- 
practical. WESTERN’S new anchorage consists of 
a rigid A-frame tie-back utilizing a vertical, tension- 


U/timate 
river bottom 


Pipe pile with 
continuous 
concrere core 


. 


resisting Pedestal Pile* in combination with a bat- 
ter pipe compression pile. In tests made under a 
‘ jack lift pull of 160 tons, the Pedestal Pile showed 
+ a maximum elongation of only 0.3 ft. 


DO YOU HAVE A FOUNDATION PROBLEM? 
Prompt consultation with a WESTERN engineer 
is provided in any part of the country. Write fo 


Concrete 
pedestal pile 
with continuous 
stee/ H-beam 


core 
Concrete 
pedestal 


Cross-Section of Bulkhead 


FOUNDATIONS FOR 
INDUSTRIAL PLANTS, POWER PLANTS, STEEL PLANTS, PIERS AND DOCKS, WAREHOUSES, 
BRIDGES, AIRPORTS, HOUSING PROJECTS, SCHOOLS, COMMERCIAL BUILDINGS, ETC. 
BUTTON BOTTOM PILES + COMPOSITE PILES + PEDESTAL PILES + CAISSON PILES + PROJECTILE PILES 


COMPRESSED CONCRETE PILES * DRILLED-IN CAISSONS * PRE-DESIGN AND PRE-CONSTRUCTION 


FOUNDATION TEST PROGRAMS * SOIL BORINGS * PIPE AND H-BEAM PILES 
*Patented. 


WESTERN FOUNDATION CORPORATION 


308 W. Washington St., Chicago 6, Ill. ° 2 Park Avenue, New York 16, N. Y. 


Catalog. 


Steel pipe driven as batter pile and filled with concrete 
forms the front or compression leg of the A-frame while a 
concrete bulb pile (Pedestal Pile*) with an H-beam core 
forms the tension leg. The two legs are connected by a pin 
to which the bulkhead anchor rod is attached. 
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LA MOTTE GROVER, M. ASCE 


Welding Engineer, Air Reduction Co., 
New York, N.Y. 


Welded viaduct structure is 
erected to carry Bay Shore 
Freeway in San Francisco. 
Fabrication and erection were 
done by Fabricated Steel 
Construction, Bethlehem 
Pacific Coast Steel Corp., 
Los Angeles, Calif. (See also 
Civil Engineering, Septem- 
ber 1952, pp. 180-191, and 
February 1953, p. 71). 


Welding research 
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leads the way toward stronger, 
more economical structures 


Ever since the pioneering days of 
welding in steel construction, a 
number of questions have been asked 
repeatedly by designers. They are 
questions that naturally arise in the 
mind of one who contemplates the use 
of a type of structure or method of 
construction not yet encountered in 
his own experience. If he is not 
familiar with welding, he asks, ‘‘How 
can I make sure that the welded joints 
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will be adequate and my structure 
safe? Must I put special require- 
ments in my specifications for struc- 
tural steel material to assure weld- 
ability? How do welded joints and 
members behave under repeated 
stress, impact and vibration? Do 
residual stresses, caused by welding, 
reduce the strength of a welded joint 
or member?’ Although experience 
during the past 25 vears has provided 


the best answer to many such 
questions, it has required extensive 
research to answer some of them. 
These questions have been 
prompted to some extent by dif- 
ficulties encountered about 15 years 
ago in a few of the pioneering welded- 
bridge projects in Europe. Although 
improvements in design have been 
made in recently constructed Euro- 
pean bridges, their early difficulties 


(Vol. p. 517) 29 
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seem attributable principally to the 
grade of steel in use at that time—a 
basic Bessemer steel with extensive 
segregations and subject to serious 
strain aging——-very different from the 
structural steel now customarily fur- 
nished for bridges and buildings in 
the United States. 

Some rolled beams of this Thomas 
steel (war surplus material), with butt- 
welded splices, were tested in France 
shortly after the war. They failed by 
brittle fracture under static loading, 
at a stress of only 21,300 psi. This 
behavior is in sharp contrast with that 
of similar beams tested in a current 
program of research in the United 
States at Columbia University. To 
fracture some welded beams of 
ASTM-A7 steel, it has required a 
combination of low temperature and 
very severe impact (roughly equiva- 
lent to about 70,000 to 90,000 psi 
static load stress)—1much more severe 
than the impact in actual service 
conditions for a railway or highway 
bridge. 

To preclude the furnishing of steel 
material of inferior resistance to 
fracture, a revised specification has 
been prepared by a committee of the 
American Welding Society, and is to 
be included in the Society's specifica- 
tions for welded railway and highway 
bridges now being revised. 

Many parts of the specifications 
and codes of the American Welding 
Society for bridge and building con- 
struction are based on the results of 
practical research and tests to de- 
struction of large or full-scale welded 
specimens, which have been carried 
out in programs of the Welding Re- 


ground lead 


115-v ac supply 
— Welding cable to gun 
from contactor 


Contro! cable 


Jog button 
La — Welding cable 
to work from 
generator 
Control box 


assembly 


Flesible casing for 
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Welding 
cable to 
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ment is shown schematically. 
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Operation of semi-automatic type of inert-gas shielded metal arc-welding equip- 
This process promises to open up new fields for structural 


uses of aluminum, bronzes, stainless steel, and structural steel. 


search Council's Structural Steel 
Committee, at the National Bureau 
of Standards and at various univer- 
sities, and in programs of the Fatigue 
Testing Committee of the Welding 
Research Council at the University 
of Illinois. Design practices, like- 
wise, have been built largely around 
these results and have become quite 
well standardized. They have been 
described in some detail by the writer 
in a Manual of Design for Arc Welded 
Steel Structures, and in articles on 
welded bridges. 

There are now two active major 
testing programs being carried out 
under the direction of the Structural 
Steel Committee of the Welding Re- 
search Council, one at Lehigh Univer- 
sity and the other at Columbia Uni- 
versity. These will be described 


Test of welded box 
girder is one of many 
tests to destruction of 
large welded speci- 
mens which have 
yielded valuable data 
used in preparing 
specifications and 
codes of American 
Welding Society for 
bridge and building 
construction. This 
test at National Bureau 
of Standards was for 
Structural Steel Com- 
mittee of Welding Re- 
search Council. 


later in this article. Ina smaller but 
important project at the Massa- 
chusetts Institute of Technology, 
fundamental information on elastic 
stability has been developed as a basis 
for specification requirements per- 
taining to details and proportions of 
welded members in compression. 
Some work has been started at the 
University of Florida on stress dis- 
tribution in welded cover plates. In 
other research, extensive programs of 
testing of large-scale specimens and of 
large welded ships have been carried 
out to investigate the effect of residual 
welding stresses. Much information 
has been developed on their magni- 
tude and distribution, but no direct 
evidence has been found to indicate 
that such residual stresses have been 
an important factor in causing frac- 
tures in ships. 

Structural Welding Processes 

Metal are welding is used almost 
exclusively for structural work, by far 
the greater part being done by the 
manual process. In truss fabrica- 
tion, the comparatively short runs 
of welding are not well suited to the 
fully automatic process. 

Although aluminum for building 
construction has been restricted largely 
to ornamental uses and details such 
as window frames and sash, the Navy 
Department is now making extensive 
structural use of the 61ST-6 alloy of 
aluminum to reduce weight in making 
alterations in warships. A compar- 
atively new semi-automatic welding 
process is employed, known as the 
inert-gas shielded metal are welding 
process (Fig. 1), using a continuously 
fed, consumable wire electrode. The 
development of this process, together 
with developments now in progress 
for new high-strength weldable alloys 
of aluminum, promises to open up 
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new fields for structural uses of alu- 
minum, because of the higher welded 
joint efficiencies attainable. This 
process, in both the semi-automatic 
and fully automatic forms, is used for 
joining other metals, such as bronzes 
and stainless steel. It is coming into 
use also for some applications in the 
welding of mild and structural grades 
of steel. 


Experience Forms Background for Design 

The last 25 years of experience now 
provides an excellent background for 
the use of structural welding for rail- 
way bridges, highway bridges and 
buildings. A good deal of this valu- 
able experience was developed during 
the war in the tremendous shipbuild- 
ing program, where many of the same 
fundamental problems were encoun- 
tered. 

Outstanding programs of welded 
bridge construction, such as those in 
Kansas and Connecticut and in the 
Province of Quebec, Canada, have 
provided especially valuable proving 
grounds, with their excellent records 
of service performance over periods 
up to 16 years, through winter tem- 
peratures of —30 deg F, in Canada. 
The State of California has now em- 
barked upon a most noteworthy pro- 
gram of welded bridge construction 
for the new Bay Shore Freeway in 
San Francisco. 

In welded building construction, 
much credit is due Gilbert D. Fish, 
M. ASCE, who has constantly con- 
tributed to the advancement of struc- 
tural welding since the early pioneer- 
ing days. The most recent outstand- 
ing activity in this field has been in 
Texas. Here there has been a for- 
tunate combination of progressive 
structural engineers, such as Boyd S. 
Meyer, M. ASCE, cooperating with 
fabricators and erectors, experienced 
in welded construction, such as the 
Mosher Steel Co. of Houston, and the 
Bethlehem shipyard at Beaumont. 
The result has been a rapid advance- 
ment and improvement in design 
economy, especially for large welded 
rigid-frame office buildings. 


Impact Tests of Welded Beams 


To determine the best design de- 
tails and procedure for making a 
welded splice in a beam or girder, a 
project of the Welding Research 
Council was started at Columbia 
University several years ago, under 
the direction of Prof. W. J. Krefeld, 
M. ASCE, head of the Civil Engineer- 
ing Research Laboratories, assisted 
until recently by Dr. E. C. Ingalls, 
A. M. ASCE. Particularly attrac- 
tive cost savings had been found for 
welding in girder construction, but 
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at that time there was a question in 
the minds of some designers as to 
whether residual stresses set up by 
welding might not combine with load 
stresses and reduce the strength of a 
welded girder, particularly under 
suddenly applied loads. 

Wide-flange beams, 16WF 71, of 
12-ft span length, with butt welded 
splices at mid span, were first tested 
at room temperature under a load at 
mid span. Following static control 
tests, impact tests were made by 
dropping a heavy tup on the beam, 
using a rig somewhat like a pile driver. 
Residual stresses of considerable mag- 
nitude were measured on one beam 
specimen by the destructive method 
of relaxation, involving the trepan- 
ning of plugs upon which SR-4 elec- 
tric strain gages had been mounted. 

In drop-hammer impact tests at 
room temperature, the residual weld- 
ing stresses, together with rolling-mill 
residual stresses and stress concentra- 
tions at the point of load application, 
simply lowered the apparent pro- 
portional limit. There was no evi- 
dence of adverse effect on the carry- 
ing capacity of the beams. They all 
failed by lateral buckling or web 
crippling. 

The program was then redirected 
toward a study of behavior under im- 
pact at low temperatures, and an in- 
vestigation of transition from the 
ductile buckling type of failure to 
failure by brittle fracture. Any 
ordinary structural steel becomes in- 
creasingly brittle as its temperature 
decreases. Beams of two grades of 
steel material have been tested, both 
conforming to ASTM-A7. One 
grade was of semi-killed steel as nor- 
mally supplied. The other carried a 
further provision requiring it to be 
silicon-aluminum fully-killed steel. 
This steel should not be confused with 
Structural Silicon Steel ASTM-A94, 
a higher carbon steel not recom- 
mended for welded construction. 

The testing conditions for these 
beams have been much more severe 
than service conditions for a railway 
or highway bridge. Some of the test- 
ing temperatures were of the order of 
—120deg F. Such exaggerated con- 
ditions are sometimes necessary to 
provide complete data on trends in 
behavior, and to establish correlation 
between tests of full-size structural 
members of this kind and tests of 
small specimens of the same material. 
Many tests were made at tempera- 
tures to be expected for outdoor struc- 
tures in cold climates, but the severity 
of the impact and strain rates pro- 
duced was still exaggerated, to pro- 
duce actual fractures. However, 
under static loading no fractures 


Drop-hammer impact tests on a number 
of butt-welded wide-flange beams have 
been conducted at Columbia University, 
New York. At room temperatures, all 
beams failed by lateral buckling or web 
crippling (upper view). Failure by brittle 
fracture (lower view) was produced at 
very low temperatures from —5Sto —120 
deg F. Under static loading no fractures 
could be produced, even at — 100 deg F. 


could be produced, even at — 100 deg 
F. 

The criterion established for evalu- 
ating the results of the impact tests 
of these beams was the transition 
temperature (of testing) when type 
of failure changed from buckling 
and crippling to failure by fracture. 
Beams of both types of steel were 
tested in several conditions, including: 
(1) as welded, (2) welded and sub- 
sequently given a so-called “‘stress- 
relief"’ or post heating, and (3) welded 
with preheat to reduce the rate of 
cooling after welding. 

In some of the later tests the in- 
creased notch-toughness derived from 
the use of electrodes with low hydro- 
gen content in their coatings, such as 
Class E-6016 and E-7016, is being in- 
vestigated. Reports from practical 
experience as well as research, in- 
dicate a very substantial benefit from 
their use. From tests made thus far, 
transition temperatures from buck- 
ling failure to fracture failure have 
been fairly well defined, for beams 
butt welded with ordinary types of 
mild-steel electrodes, Class E-6011 
and E-6020, as listed below: 


FULLY Semi- 
KILLED 
Beam ConpiTIion Stee. Stee. 
As welded .. ~20degF S5degF 
Welded stress relieved . deg F — 5deg F 
Welded with preheat . deg F —17 deg F 
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Welding preparation details 


FIG. 2. Semicircular holes in webs of test 
beams facilitate making sound flange welds. 
Holes are left open because of difficulty in 
filling them with sound metal. Further tests 
have shown substantial improvement under 
severe impact and low temperature when 
coped holes are omitted. 


It will be noted that preheating was 
found to be more beneficial than a 
stress relief carried out at some time 
subsequent to cooling after welding. 
Fortunately such preheating is a 
much more practical operation than 
the so-called furnace “stress reliev- 
ing,’ when the preheating is of a 
reasonable temperature such as 150 
deg F or less. In view of the severe 
impact and high strain rates involved 
in these tests, it is believed that for 
even the semi-killed steel, welded 
beams of this kind could be expected 
to behave in a satisfactory manner at 
low winter temperatures. For built- 
up girders with very thick flanges, 
the specifications should require a 
fully killed steel. 

Effect of Coped Holes in Web 

Senucircular holes have been coped 
by flame cutting in the webs of all the 
welded test beams (Fig. 2) to provide 
access for making the butt welds in 
the flanges. These small holes are 
left open because of the difficulty of 
closing or filling them without leaving 
defects. It has been felt that the 
stress-raising effect of the hole in the 
web would not be very serious as com- 
pared with holes or defects in extreme 
fibers such as flanges. Tests have 
been made of unwelded beams with 
such coped holes made by flame cut- 
ting. Other unwelded test beams 
have had such holes made by drilling, 
followed by careful filing to a smooth 
surface, after which a sharp notch has 
been filed and pressed at the top edge 
of the lower hole in such a way as to 
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avoid cold working. Fully killed steel 
beams of both these types seem to 
have about the same transition tem- 
perature (from buckling failure to 
failure by brittle fracture) as the as- 
welded fully killed beams, namely — 30 


deg F. Further tests are being made 
of beams with welded splices that 
have been made by a special, more 
elaborate procedure that affords 
sound flange welds without the pro- 
vision of web copes. 


Plastic Analysis in Design 


The advantages of welding in de- 
veloping highly efficient and econom- 
ical connections in continuous or 
rigid-frame construction are espe- 
cially great. Consequently, as welding 
has come into more extensive use for 
building construction, a great deal of 
interest has been shown by designers 
and researchers in the method of 
plastic analysis of continuous frames 
and their components. This method 
has been called by various names such 
as “‘load-limit design,’ “plastic de- 
sign’ and “‘load-factor design."’ The 
objective of this method is to apply a 
suitable safety factor to the true 
ultimate load a structure will carry 
without excessive deformations or de- 
flections, and to produce a design that 
is as nearly balanced as practical 
among the component members and 
connections of a continuous frame. 
In this way it is possible to attain 
maximum economy of material and 
construction costs. 

Conventional methods of analysis, 
based solely on elastic behavior, 
usually presume that failure is immi- 
nent when a yield-point stress is de- 
veloped at any point in a frame. A 
critical review of experience in prac- 
tical engineering structures shows that 
this is far from true in most rigid- 
frame structures, and that continuous 


frames possess a great deal of unrec- 
ognized reserve strength. 

This general idea is not new. The 
concept of “plastic hinges,” which 
cause a favorable redistribution of 
moments and stresses, was introduced 
at least 25 years ago in Germany, and 
has been discussed extensively in the 
technical press in Belgium, France, 
and England. For many years in 
this country, the reserve strength 
accompanying continuity has been 
recognized to some extent by allowing 
increased working stresses for com- 
bined gravity loads and lateral forces 
such as wind forces. Further, in any 
practical engineering structure, very 
sizable plastic deformations must 
actually occur, as the members and 
connections (whether welded or 
riveted) become adjusted while initial 
loads are being received. 

Interest in this method has been re- 
vived during recent years largely by 
studies started under the direction of 
Prof. J. F. Baker, A. M. ASCE, of 
Cambridge University. These stud- 
ies showed that in some special cases 
the actual failure load of a continuous 
frame may be eight or ten times that 
computed by conventional analysis. 
Also, in many cases of continuous 
framing, very attractive cost savings 
can be realized by extending the de- 
sign analysis to take into account the 
reserve of strength in the plastic 
range. Localized abrupt stress 
peaks, such as those indicated by 
elastic analysis at points of negative 
moment over supports, are not as 
significant as might be supposed. 
Even in columns with rigid connec- 
tions of beams, there is often a great 
reserve of strength after yield-point 
stress has occurred. 

To be conservative the method of 
analysis may be devised in such a way 
that under the assumed working loads 


Tests of welded rigid-frame knees showed that rectangular knees with parallel flanges (left) 
can be proportioned easily and economically to develop capacities for moment and 
joint rotation considerably greater than required to meet design predictions. All sections 


tested failed by local instability rather than by fracture. 


rotation capacity. 
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Type A knee (right) showed less 


CIVIL ENGINEERING 


’ 
+ 


for a structure, the computed peak 
stresses would not exceed the yield- 
point stress. However, the true 
ultimate load capacity would be cal- 
culated, as limited by excessive de- 
formations or deflections, recognizing 
the reserve strength after plastic 
yielding has begun. Thus, in effect, 
increased working stresses would re- 
sult when a given factor of safety is 


applied. 
The opportunity to develop a com- 
plete rational method of plastic 


analysis has been enhanced in this 
country by the provisions that have 
been made for full-scale tests to deter- 
mine the basic behavior of beams, 
columns, welded joints, rigid knees, 
and complete frames in both the 
elastic and plastic ranges. Most of 
this research has been carried out at 
Lehigh University under the direction 
of Prof. Bruce Johnston, M. ASCE 
(now at the University of Michigan), 
and Prof. Lynn S. Beedle, A. M. 
ASCE (at present in charge of this 
work). The program is under the 
general direction of an advisory sub- 
committee of the Structural Steel 
Committee of the Welding Research 
Council. 

In a paper presented at the 1952 
Annual Meeting of the American In- 
stitute of Steel Construction, Pro- 
fessor Beedle cites a normal case in 
which plastic design of continuous 
framing shows a saving of 20 percent 
in material as compared with a con- 
ventional design for continuity by the 
elastic theory. It provides a 40-per- 
cent saving as compared with a de- 
sign for simply supported conditions. 
The plastic design provides the same 
actual load capacity as the conven- 
tional design for simple supports. 
However, the conventional design for 
continuity has a considerably greater 
actual load capacity, that is, a reserve 
of strength not recognized in conven- 
tional design. 

Sometimes only the stresses and 
joint rotations caused by bending 
need be considered. There are, how- 
ever, cases in which other limiting 
factors must be taken into account. 
The rotation capacity of each section 
must be evaluated, to determine that 
all the so-called plastic hinges as- 
sumed in design can actually be de- 
veloped before local buckling, ex- 
cessive deflection or fracture occurs. 
There are other limitations similar to 
those that must be investigated in de- 
sign by the elastic theory. The effect 
of shear deformations may be impor- 
tant. An analysis of the case cited by 
Professor Beedle showed the max- 
imum deflection of the beam designed 
by plastic analysis to be less than that 
of a beam designed for a simply sup- 
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ported condition. However, deflec- 
tions might be a limiting factor under 
some circumstances, 

Tests of rigid-frame knees showed 
that rectangular knees with parallel 
flanges can be proportioned easily and 
economically to develop capacities 
for moment and joint rotation con- 
siderably in excess of those required 
to meet the design predictions. 
Knees with curved haunches showed 
excellent strength when proportioned 
according to procedures recom- 
mended by the AISC. All the sec- 
tions tested eventually failed by local 
and lateral instability rather than by 
fracture. The larger sections col- 
lapsed more suddenly. It would ap- 
pear that if haunched knees were used 
in plastic design, they should be pro- 
portioned strong enough to cause the 
plastic hinges to develop in the ad- 
jacent members. 

The simple Type A connection, of 
lowest fabrication cost, showed less 
rotation capacity in the plastic range 
than rectangular knees with more 
stiffening. Type A collapsed more 
suddenly after reaching maximum 
load capacity. However, the Type 
A connection appears to behave very 


Among heaviest building trusses ever fabri- 
cated entirely by welding are 105-ton camel- 
back roof trusses of 255-ft span incorporated 
in Fairchild Aircraft hangar extension in 
Hagerstown, Md. Saving in steel realized 
by welding was 15 percent on these trusses, 
fabricated by Lehigh Structural Steel Co. 


well within the elastic range and 
might possibly be used for some cases 
in plastic design where only limited 
rotation capacity is needed. 

The tests demonstrated the im- 
portance of adequate lateral support 
for any rigid-frame knee, for example 
at the mid point of the knee as well as 
at splices between built-up haunches 
and adjacent beam sections. 

( Continued on page 95) 


For building in Dallas, Tex., this 46'»-ton 
truss was fabricated by Shipbuilding Divi- 
sion of Bethlehem Steel Co. at plant in 
Beaumont, Tex. 
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Savings on welded warehouse begin 


on designer’s desk 


Savings in a welded structure begin 
with the design, as full structural 
continuity can only be achieved with 
welded connections. con- 
tinuity, when incorporated in the 
engineering design, brings about a 
substantial conservation of steel. 

Little if any material or labor ts 
wasted when a completely equipped 
warehouse is constructed at a cost of 
$3.58 per sq ft. In the planning, 
advantage must be taken of every 
possible saving. In the case of the 
Hale-Halsell Grocery Co. warehouse 
in Tulsa, Okla., the greatest single 
item was the conservation of struc- 
tural steel through the use of electric 
welded connections. 

The warehouse process plan of the 
Hale-Halsell Co. fitted best in a build 
ing with 40 & 40-ft column spacing. 
With this as a start, tentative plans 
were worked out for truss and for 
beam-and-girder construction. Cost 
estimates indicated that the latter 
would be far more economical. In 
general, girders run over the columns 
at 40-ft intervals, and beams frame 
into the girders on the column center- 
lines and midway between (Fig. 1). 
Bar joists span between the beams 
and are covered with a steel deck. 
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Completely Welded Design Chosen 


The decision to weld all connec- 
tions of beams and girders, making 
the members fully continuous through 
all points of support, was based on a 
comparative study (Fig. 2). The 
unit weight of the structure, using 
each system with the same arrange- 
ment and the same design loads, 
was computed as follows: 


Unir 
Desian Wertcur or 
SPACING, STRUCTURE, 
PsP rT PSP 
ple 
Gurder 40 1.83 
Beam 20 2.50 
4.35 
( ontinuonu fructure 
Girder 1.25 
Beam 30 20 150 


The total weight saved by using the 
continuous structure thus ts: 
1.33 — 2.75 = 1.68 psf 


At 15 cents per Ib of steel in the 
87,000-sq ft building, this represents 
a direct saving of 


S7,000 0.15 1.68 = $21,924, 


All-welded steel design of warehouse saved 
owners about $22,000 in construction cost. 
Economies realized from careful design re- 
sulted in cost of $3.58 per sq ft. Fully con- 
tinuous design resulted in use of 18WFSO 
girders and 14WF30 beams. Simply sup- 
ported beams and girders would have neces- 
sitated 21WF73 girders and 18WFS50 beams. 


DAVID R. GRAHAM, M. ASCE 


David R. Graham & Associates 


or about 6.6 percent in the total cost. 

Such comparative cost studies were 
made in planning all parts of the 
building and its equipment. Only 
in this way, the associated engineers 
feel, could a unit cost as low as $3.58 
per sq ft have been achieved. 

For the beams, a 14WF30 member 
was selected to meet the positive 
moment requirement. Resistance to 
meet the greater negative moments at 
supports was provided by splitting 
and widening near these points. 
The end spans were cover-plated a 
short distance near the center to 
provide for the positive moment of 
60,000 ft-lb. 

As positive and negative moments 
in the girders were of similar magni- 
tude, an ISWF50 member was found 
to meet the conditions at supports 
and at center of span. A study of 
the diagrams will show that to meet 
the conditions with a simple-span 
design incorporating riveted or bolted 
connections would have required 
girders of at least 21WF73 section 
and beams of ISWF50. It is evident 
that the use of a continuous structure 
instead of a simply supported struc- 
ture made possible the reduction in 
steel tonnage. 
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Walls are of tilt-up construction. 
Each panel was cast on the floor of 
the building, directly adjacent to its 
position in the wall, using curing com- 
pound to prevent adherence. The 
finished panels were lifted into place 
by a special rig fastened to the panel 
by bolts. The panels were rotated 
about their bases with little difficulty, 
and were set in mortar to make a 
waterproof joint at the bottom. 

The panels were placed with a 24- 
in. space at column locations, and 
columns were poured later. Dowels 
were left extending from foundation 
and wall panels for fastening. For 
waterproofing, asphalt mastic was 
placed in a recess in the joint before 
the column was poured. 

The air conditioning equipment, 
electrical, mechanical and sprinkler 
systems were completely designed 
and detailed on the engineering plans 
to assure uniform bidding as well as 
proper operation. The sprinkler sys- 
tem, for example, was furnished for 
$19,800 under competitive bidding. 
This is $0.23 per sq ft. Such instal- 
lations have cost several times this 
amount when purchased on a nego- 
tiated basis for other warehouses be- 
longing to the same company. 


Labor Rates Not Determining Factor 


Engineers are frequently requested 
to furnish information on prevailing 
rates for on-the-job trade labor to aid 
in predicting building costs in vari- 
ous parts of the country. Nothing 
could be more useless, as such vari- 
ations are small compared with the 
cost of materials and equipment and 
the great variations which are di- 
rectly controlled by the planning 
and detail design. 

Wages of on-the-job labor are 
popularly blamed for current building 
costs. The actual cost of construc- 
tion is far more dependent upon 
material costs and the complications 
due to modern equipment not pro- 
vided for initially in construction a 
few years ago but now considered a 
functional necessity. A look at the 
labor totals for several trades on the 
Hale-Halsell building bears this out: 


OF 


Totat Lasor Torat Cost 


TRADE Cosr or BUILDING 
Steel erectors $5,110 00 1.64 
Electric workers 5,040 00 1 61 
Plumber labor 5,270 00 1 68 
Carpenters 5,500 00 1.77 


The building was planned and its 
construction managed by David R. 
Graham & Associates of Tulsa, Okla. 
The principal contractor was the 
Tulsa Rig, Reel & Manufacturing 
Co. 
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General Description of 
Warehouse Building 


Dimensions: 

rare 250 x 350 ft 
Clear height inside 16 ft 
Total space 87,000 sq ft 
Office space 4,250 sq ft 
Cold storage space 800 sq ft 


Structural Features: 


Warehouse space, freight-car height 
Frame, welded steel 

Roof, metal deck with felt insulation 
Walls, tilt-up concrete 


Utilities: 


Air conditioning in offices 
Sprinkler system in entire building 
Refrigeration in fruit storage area 
Lighting: Office, fluorescent 
Other, incandescent 
Pneumatic-tube system between gen- 
eral and warehouse offices 
Intercommunication system between 
general and warehouse offices 
Overall cost $312,470 51 


(a) Warehouse beams 
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36,000 
Continuous structure 


60,000 93,000 
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77,000 Design moments, ft-!b 


Tilt-up walls are temporarily supported be- 
fore column sections are poured. Steel 
will rest directly on poured column. 
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FIG. 1. Simple framing plan provides com- 


plete continuity for all beams and girders. 
Structure is 350 ft by 250 ft overall. 


(b) Warehouse girders 


145,000 131,000 116,000 117,000 Design moments, ft-ib 
Continuous structure 


120,000 
Simple spans 


107,000 


Design moments, ft-ib 


240,000 Design moments, ft-ib 


Simple spans 


210,000 


FIG. 2. Bending moment curves for beams (a) and‘girders (b) are compared for simple 
spans and continuous design. Structural advantage obviously lies with continuous design. 
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How to plan and pay for the safe and 


LACEY 


V. MURROW, M. ASCE 


Executive Director, Competitive Transportation Research, 


A 


of Ameri Railroads, Washington, D.C. 


I any consideration of the problem 
of “How to Plan and Pay for the 
Safe and Adequate Highways We 
Need,” it is necessary to set forth and 
recognize certain basic and known 
facts; and to be fully aware of those 
aspects that are not now known. 
The situation can be likened to a 
highly involved mathematical equa- 
tion in which many factors are known, 
but which at the same time contains 
so many unknown factors that the 
equation cannot be quickly and 
easily solved. 

Land, sea, and air transportation 
are the arteries that carry the life 
blood of the nation. This is true 
because, in our involved economy, 
all commodities and manufactured 


The 


Based on the above stated prin- 
ciples, it is now possible to examine 
some of the facts and known factors 
of the problem at hand in planning 
and financing an adequate highway 
system for the nation. The follow- 
ing statements are true and factual, 
supported by the available public rec- 
ord: 

1. For more than thirty years, the 
Bureau of Public Roads has handled 
technical, administrative, and fiscal 
relationships with the 48 states and 
with foreign governments, in a man- 
ner not exceeded in its excellence by 
any other agency of the federal 
government. With great benefit to 
all, the pattern thus established could 
have been followed by other federal 
agencies in their dealings with state 
and local governments. 
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products in quantities above the re- 
quirements of local consumption, are 
of little or no value unless, or until, 
they are transported to points where 
they may be consumed and used. 

The relatively great abundance of 
transportation in this nation has led 
us into some wasteful practices and 
the acceptance of temporary expe- 
dients to solve the ills, as they have 
arisen, of highway, rail, water and air 
transport. Each of these four means 
of transportation impinges one upon 
another, and the deficiencies of one 
cannot be permanently corrected 
without giving some consideration to 
the problems of the others. 

The basic American principle of 
fair treatment for all in the matter of 


known facts 


2. The highway departments of the 
various states are now staffed with 
highly trained engineers and tech- 
nicians, fully qualified to plan, design, 
and build the most modern highways. 
The overwhelming majority of these 
men display a devotion to duty and 
a sincerity of purpose more normally 
to be expected and found in the 
priesthood and the ministry. 

3. Cities and counties have con- 
sistently improved their engineering 
capabilities, and some of the larger 
cities and more populous counties re- 
tain engineering talent of the highest 
order. 

4. The construction industry in this 
country today is capable, willing, and 
able to undertake any amount of 
highway and bridge construction that 
can be soundly financed. 


taxes and regulation is the assump- 
tion on which all other considerations 
must be based. In the past, all levels 
of government have, at one time or 
another, followed practices that pro- 
moted or favored first one and then 
another of the four forms of trans- 
port. It would seem that the time 
has now arrived when it should be 
possible to reestablish our basic prin- 
ciple of fair treatment to all. Then 
each form of transportation will, be- 
cause of competition and proven 
economic laws and standards, seek 
its own level. Furthermore, each 
will then serve the needs of commerce, 
national defense, and the public wel- 
fare in the fields and to the extent to 
which it is best suited. 


5. In the absence of all-out war, 
the steel mills, cement plants, oil 
companies, and _ fabricators will 
shortly be seeking new outlets for 
their present high-production ca- 
pacity. 

6. Money, available and seeking 
sound investment opportunities, was 
never more plentiful. Insurance 
companies, and the pension or retire- 
ment funds of large corporations, are 
new and potential sources from which 
economically sound toll bridges and 
highways might be financed. 

7. There has recently grown up in 
this country a considerable number 
of consulting firms with much back- 
ground and experience in highway 
engineering, traffic surveys, and 
finance. This specialized knowledge 
and experience are available when and 
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adequate highways we need 


In the recent General Motors Corporation competition for 
solutions to the problem, “How to Plan and Pay for the 
Safe and Adequate Highways We Need,” this paper by 


General Murrow won second place, and the author was 
awarded $10,000. More than 44,000 solutions were 
submitted, most of the winners being from the technical field 


where needed. The highly skilled 
and technical services of the Auto- 
motive Safety Foundation have been 
most beneficial in assisting various 
states to analyze their present high- 
way deficiencies and to forecast future 
requirements. 

8. The National Safety Council has 
done much, with limited funds, to 
educate the public and promote high- 
way safety. 

9. At Northwestern University the 
Traffic Institute has been of great 
assistance to many states and munici- 
palities in the training of traffic 
officers. 

10. It is estimated that there was 
expended in the calendar year 1952 
for all highway and street purposes in 
the United States a total of $3,S800,- 
000,000. In view of the present un- 
satisfactory condition of a large per- 
centage of the 3,300,000 miles of high- 
ways and streets, it is possible to gain 
some idea of the tremendous problem 
that is here considered. 

All of the foregoing statements are 
favorable and on the credit side of the 


ledger. 


As to financing... 


Present unsatisfactory highway condi- 
tions, the widespread desire for improve- 
ment, and the basic character of the Ameri- 
can citizen, all insure that adequate funds 
can be raised without much difficulty, 
once the taxpayer is convinced that the 
portion of the cost he is asked to pay has 
been arrived at fairly, honestly, and 
without prejudice to other groups and 
interests. He is, in all justice, entitied to 

| @ current, accurate, and understandable 
explanation. This paper outlines one 
method by which this desirable end can 

| be accomplished. 

—tlacey V. Murrow 
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The unknown factors 


Now to examine some of the ques- 
tionable and unknown factors in the 
equation: 


1. There is now and always has 
been a serious lack of balance in the 
various states in the matter of high- 
way-user taxesorcharges. Yet this is 
a problem that must be left strictly to 
each state for solution and determin- 
ation. This condition probably de- 
veloped from the extensive and con- 
flicting testimony submitted to state 
legislatures by representatives of va- 
rious transportation and allied groups. 
There has been a deficiency and a vast 
need for factual and current data on 
which sound legislation on this subject 
might be based. 

Conditions have changed so rapidly 
that careful studies made even ten 
years ago are no longer valid. Older 
surveys and reports, though made by 
eminent and sincere men, are of little 
value as a basis for solving the 
problems of today. 

2. Committees of the Congress and 
other agencies of government have 
held hearings on the transportation 
problem, and have earnestly at- 
tempted to arrive at an equitable 
distribution of highway costs as be- 
tween the various classes of users. 
Because of the wealth of conflicting 
testimony, little of which was truly 
factual, the tangible results from 
these hearings have been disappoint- 
ing. 

3. The old and highly important 
question of maximum weight, height, 
length, and width of commercial 
vehicles remains unanswered. This 
situation has placed the highway 
engineer in an untenable position. 
He designs and builds to provide for 
certain loadings and space displace- 


ment, only to find that, by legislative 
enactment, the structure must carry 
far beyond its designed capability. 
The grave question of costs is also 
primarily involved. The engineer 
can design and build to adequately 
support any load that may be im- 
posed; however, his funds are limited 
and the mileage that is his responsi- 
bility is always beyond his means. 
The highway administrator and en- 
gineer is likewise much concerned 
with the question of who should pay, 
and how much, for the use of facilities 
owned and maintained by the public. 

4. Safety is another of those in- 
tangibles that is difficult to evaluate. 
Many generally accepted opinions on 
highway safety do not stand up under 
careful examination. 

Speed is not, necessarily, the major 
factor in highway fatalities. Slow 
and careless, or incompetent driving 
oftentimes is more dangerous and 
may, indirectly, be the cause of many 
fatal accidents. 

The mixing and intermingling of all 
classes of vehicles in the same channel 
of traffic flow is another secondary 
cause of accidents. This situation is 
receiving some study, based primarily 
on accident records of certain well- 
known parkways. The time may 
come when, in the interest of reducing 
traffic density and promoting safety, 
we will build separate facilities for 
private and commercial vehicles. 

5. Safety is inseparably tied to 
education and enforcement. Much 
progress is being made in driver 
education and training programs, 
especially in the public schools and 
through such organizations as the 
American Automobile Association. 

The enforcement of traffic laws, 
ordinances, and regulations has not 
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kept pace with other developments. 
This condition is due to public apathy 
and the fact that it is not popular to 
criticize the efforts or practices of law 
enforcement officers and agencies. 
Actually the fault lies, not with the 
officer, but with the system under 
which most traffic officers are re- 
quired to work. Many states now 
have state police organizations, and 
traffic enforcement becomes a second- 
ary responsibility. It is only natural 


The magnitude and urgency of the 
matter here discussed leads to the 
following recommendations, set forth 
in what is believed to be the order of 
their importance : 


1. Retain Bureau of Public 
Roads in present role 


Retain the Bureau of Public Roads 
in its present role, guided by the same 
sound principles of engineering and 
administration that have character- 
ized this agency during the past thirty 
years. As it has in the past, the 
Bureau must continue to be free from 
political interference and favoritism. 
It must also be provided with addi- 
tional funds for research and develop- 
ment, 


2. Make an objective analysis 
of the problem 


It has been pointed out that basic 
and current data on many aspects of 
this problem are not now available. 
Likewise, the studies and proposed 
remedies made by both governmental 
and private agencies are outmoded 
and have failed of public acceptance. 
Both these deficiencies can be cor- 
rected if one or more of the illustrious 
philanthropic foundations can be in- 
terested in undertaking a truly com- 
plete and objective analysis of the 
problem. It is recommended that 
such a study be divided into three 
broad fields as follows: 


(a) Regulation. It will be necessary to 
carefully analyze the past and present 
practices of transportation regulatory 
bodies, both at the federal and state 
level, and from these studies to draw 
sound conclusions concerning policies and 
practices that should properly guide the 
actions of regulatory bodies in the future 
It naturally follows that inquiry will be 
made into rates, existing laws, and the 
granting of franchises or certificates of 
convenience and necessity. this 
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The recommendations 


that intelligent and ambitious men 
should prefer detective work or other 
phases of law enforcement to the 
trying, difficult and presently un- 
rewarding duties of a traffic officer. 

6. For more than two years there 
has been a growing anxiety and con- 
cern in this nation and throughout 
the world over the military situation 
in Korea. During two years of war 
in that country, the United States 
Armed Forces has suffered 110,611 


broad field it will also be necessary to ex- 
amine and evaluate, in light of the pub- 
lic interest, the promotion policies and 
practices of the federal government with 
respect to various forms of transport 


(b) Taxes. The whole question of 
taxes on all forms of transport by govern- 
ment at various levels should be carefuliy 
analyzed in order to properly evaluate a 
just. fair and equitable tax or charge that 
should be made against the highway user. 
Presently imposed overlapping taxes 
against the highway user leave him with- 
out the information to even approximate 
the charges that he is paying for the 
facilities which he uses. In some com- 
munities gasoline is taxed four times, 
by municipality, county, state and fed- 
eral government. One of the evils of tax 
overlap, beyond the obvious fact that it 
costs the taxpayer more money, is that 
it is less efficient for the various levels of 
government to collect their money 
through different channels. A consid- 
erable portion of the money is being spent 
in the various mechanics of collecting it. 
This study will also require investigation 
into the propriety and extent of securing 
additional revenue from sources other 
than the highway user. 


(c) Maximum Design Criteria. It is 
essential that this matter be fairly and 
promptly determined, in order that the 
differential in charges by the various 
classes of highway users may be justly 
and properly assessed. For many years 
the authorized and responsible spokes- 
men for the military have stated that 
structures and highways of a design suffi- 
cient to properly serve the civilian econ- 
omy would, also, be adequate for military 
requirements. This aspect of the study 
will necessarily require equitable findings 
with respect to maximum weight, length, 
height and width of commercial vehicles 
It is essential also, in this phase, that 
much and careful consideration be given 
to the proper method of collection of 
highway user charges as between the 
various classes of vehicles. 


The above cited phases of the study 
are only general in nature, and it is 


casualties, of which 17,445 were 
killed in action and 12,506 missing. 
During the same two-year period 
automobile accidents have caused an 
estimated 76,000 deaths, 4,000,000 
injuries and $7,000,000,000 in eco- 
nomic loss. In view of the reasonably 
accurate statistics quoted above, it 1s 
truly amazing that this nation has 
calmly accepted the loss of life, the 
injuries and economic loss that have 
occurred on the highways. 


recognized that many other related 
subjects must be considered. Such 
a study as is here proposed, would 
necessarily inquire into toll roads and 
toll bridges, and the matter of reci- 
procity between the states. The 
present and recommended division of 
available funds between the states, 
counties and cities, and the extent to 
which the federal government should 
aid in financing heavy construction, 
plus many other issues, are the areas 
in which we must have current in- 
formation, facts and sound recom- 
mendations. 

Talent for such a project is avail- 
able in the transport industry, the 
highway departments, and im _ the 
transportation, economics, and en- 
gineering schools of colleges and 
universities. Extreme care must be 
used in the selection of all personnel 
employed on this work, for the men 
in responsible charge must be a group 
whose ability, integrity, and fairness 
will automatically place their find- 
ings on such a high plane that the 
report will be accepted by the public, 
responsible representatives of other 
forms of transportation, and govern- 
ment at all levels. 

At first glance, this proposal may 
appear to be tinged with Utopian 
ideas or merely wishful thinking; 
however, throughout our society and 
particularly in the overall transporta- 
tion field, the most influential and 
responsible persons are men with a 
keen sense of fairness, sound judg- 
ment, and interest in the public wel- 
fare. Heretofore they have not had 
the facts on which to base decision 
and action. There is no way, short 
of temporary expedients, in which 
this problem can be solved quickly 
and inexpensively. Its magnitude 
alone precludes a tricky or an easy 
solution, and its importance to the 
nation cannot be overemphasized. 
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3. Establish regional and 
interregional committees 


Regional and interregional com- 
mittees should be established, the 
regions to be determined by logical 
geographic, traffic flow and trade in- 
terest criteria. In the absence of a 
better solution, the regions as estab- 
lished in the rules of this contest can 
be used. 

The personnel of both regional and 
interregional committees should be 
composed of responsible representa- 
tives of the public, the Bureau of 
Public Roads, the state highway de- 
partments, the Department of De- 
fense, state legislative committees, 
and such other interested agencies or 
associations as the governors of the 
respective states in each region may 
jointly agree to be appropriate. It 
would be the responsibility of the 
regional committees to be familiar 
with the present highway net of the 
region, and make recommendations 
to the legislative bodies of the states 
within the region as to the general 
pattern of improvements that would 
best serve the individual state and 
the region. 

The interregional committees 
would be composed of selected per- 
sons from the adjacent regional com- 
mittees, whose responsibility it would 
be to advise on proper integration and 
coordination of routes and improve- 
ments as affecting two or more 
regions. These committees, after 
proper indoctrination and experience, 
would prove most helpful in popular- 
izing and advancing the desirable 
aims of the American Association of 
State Highway Officials. 

Enactment of this recommendation 
should bring cohesion, stability, and 
sound judgment to bear on future 
planning. 


4. Set up long-range construction 

programs 

The Congress and state legislatures 
should be encouraged to grant as 
much lead time as possible in the 
authorization of highway expendi- 
tures. Year to year appropriations 
are not a sound basis for proper 
planning purposes. 


5. Make traffic laws more uniform 


Real effort should be exerted to 
bring about some semblance of uni- 
formity os between the states in the 
licensing of drivers and in the traffic 
laws under which vehicles may be 
operated. In no other form of inter- 
state travel is the operator of a con- 
veyance faced with such involved and 
conflicting requirements. The oper- 
ator of a train, a steamship or an air- 
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craft, adheres generally to the same 
standards of operation and perform- 
ance throughout the entire conti- 
nental limits of the United States. 
Not so with the operator of a motor 
vehicle. In the same geographic area 
he is confronted with 48 different 
state traflic laws, and the varying and 
conflicting traffic ordinances of thou- 
sands of cities. 

If some order can be brought out of 
this chaotic condition, it is hoped that 
all of us will accept the license to 
drive a vehicle as an earned privilege, 
and not as an inalienable right that 
should not be taken from us. 


6. Ensure proper law enforcement 

Proper enforcement of laws per- 
taining to highways and traffic will 
never be adequate until it is generally 
recognized that it is a special type or 
kind of law enforcement requiring 
highly trained and competent men. 
This work must be their sole cuty, 
except in times of emergency. It 
seems logical that they should be an 
operating part or division of the 
state highway department. 


7. Establish economic safeguards for 
employees of state highway 
departments 


Safeguards must be established to 
protect qualified engineers, techni- 
cians, and other employees of the 
state highway departments in the 
matter of their earned promotions 
and continuance of employment. A 
few states have already protected 
their investments, in the experience 
and training of personnel, by means of 
state civil service legislation. The 
science and art of highway construc- 
tion and maintenance has long since 
ceased to be a field in which the 
public can afford to employ novices 
or political hacks. The importance 
of this recommendation is emphasized 
by the fact that there is now a short- 
age of engineers, and forecasts made 
by the Engineers Joint Council, 
based on college and university regis- 
tration, are not encouraging for the 
future. 

The tremendous amount of money 
expended annually requires that only 
qualified personnel be retained. This 
highly specialized branch of the en- 
gineering profession must be stabi- 
lized, and afford proper compensation, 
so that the engineering schools of 
colleges and universities will again 
voluntarily recommend this field to 
their outstanding graduates. 


8. Use highway construction to 
stabilize employment 


Needed highway construction offers 
one of the most economically sound 


methods of stabilizing employment 
and many segments of industry in 
times of distress. Proper advance 
planning is, therefore, an essential 
and necessary function of all highway 
building agencies. 

In summation, the capabilities for 
necessary planning for the safe and 
adequate highways we need are now 
available. Qualified personnel, with 
the technical knowledge and experi- 
ence, are willing and able. The en- 
actment of certain state legislation 
would facilitate and speed this plan- 
ning phase. However, the real 
‘know-how’ and basic data have been 
accumulating for many years and can 
be activated toward completed plans 
in a very short period of time. 

It is in the field of finance that we 
encounter our greatest deterrents and 
difficulties. The colossal amount of 
money now being expended, the larger 
requirements of the future, and the 
complexities of our present methods 
of financing highway construction, all 
point to the necessity for more current 
and accurate data. It is true that 
there is now available a vast wealth 
of statistics and general information 
on this subject. In the main, how- 
ever, it has not been fully and cur- 
rently analyzed and evaluated. Also 
some of the agencies and individuals 
who have previously wrestled with 
this problem are, to some extent, 
suspect in the public mind. In some 
instances it would appear that they 
started with the answer, and there- 
after labored mightily to justify the 
answer. 

The source of the funds necessary 
to accomplish the work here outlined 
is of utmost importance. It is be- 
lieved that the highly respected phil- 
anthropic foundations are the only 
sources of revenue that can be fully 
accepted as being entirely free from 
partisan or political considerations. 
It is again emphasized that there is 
no quick, inexpensive or short-cut 
solution to this problem, that will 
stand up over any appreciable length 
of time. 

Present unsatisfactory highway 
conditions, the widespread desire for 
improvement, and the basic character 
of the American citizen, all insure that 
adequate funds can be raised without 
much difficulty, once the taxpayer is 
convinced that the portion of the 
cost he is asked to pay has been 
arrived at fairly, honestly and with- 
out prejudice to other groups and 
interests. He is, in all justice, en- 
titled to a current, accurate and 
understandable explanation. This 
paper outlines one method by which 
this desirable end can be accom- 
plished. 
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I, building a new river intake for 
Jones & Laughlin Steel Corp.'s Pitts- 
burgh, Pa., works, it was necessary 
for the pumping installation to be 
capable of furnishing water to the 
steel mill even when the river was at 
flood stage. The Contracting Divi- 
sion of Dravo Corporation was 
awarded the contract to construct this 
intake, which provides water needed 
for quenching and other operations in 
connection with the steel company’s 
$400 million expansion program, 
major item of which was |1 new 250- 
ton-capacity open-hearth furnaces. 

Besides the pumping installation, 
Dravo's contract covered the design 
and construction of the structure, 
which is on the south bank of the 
Monongahela River at the foot of 
34th Street, Pittsburgh. During the 
1936 flood the river rose to El. 742 
at the intake site. However, because 
of flood control dams built by the 
U.S. Engineers on the headwaters of 
both the Allegheny and Monongahela 
rivers the estimated future high water 
is El. 735. To guard against excep- 
tional floods, Jones & Laughlin re- 
quired that the river intake be de- 
signed to withstand flotation and hy- 
drostatic pressure if the river should 
rise to El. 745, the top of the concrete 
substructure. 

Since the intake is built on a sloping 
river bank, steel bearing piles, driven 
to rock, were used to support the 
structure. The front row of piles 
were battered to resist the horizontal 
thrust of the river bank. 
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Water intake 


Intake structure contains three 21,000-gpm 
pumps, each driven by 1,250-hp motor, 
providing total capacity of about 90 mgd. 
Three traveling screens can be seen in 
background. Concrete struts span pumproom 


at El. 735 to reinforce outside walls against 
external water pressure. Building is de- 
signed to withstand flotation and hydro- 
static pressure if river should rise to El. 743, 
top of concrete substructure. 


148'9"' 


Poe be A) 


supply pump a 


Motor operated 
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Project Engineer, Dravo Corporation, Pittsburgh, Pa. 


for steel company built 


The floors at Els. 698 and 715 
(Figs. | and 2) were extended past 
the walls on the back side to increase 
the weight of the structure. Also the 
upstream end wall was made | ft 
thicker than the other walls for added 
weight. The total weight of the 
structure is greater than the weight of 
the volume of displaced water with 
the river at El. 743. In this compu- 
tation, the uplift value given the bear- 
ing piles was their dead weight only. 

As screened openings through the 
front walls of the wet wells at El. 715 
prevent pumping out the wet wells, 
tunnel, and pump suction chambers 
when the river is above that elevation, 
the walls of these parts were designed 
to resist water pressure with the river 
at El.715. The walls and floor of the 
main pumproom, however, were de- 
signed to resist water pressure with 
the river at El. 743. 

The 4-ft-thick floor was designed to 
resist uplift on a span from wall to 
wall. The walls were reinforced ver- 
tically to span from the floor to a 
horizontal beam at El. 735 with the 
part above being designed as a 
cantilever. These horizontal beams 
are supported by concrete struts at 
the same elevation, which makes the 
spans of the beams along the sides 
of the building 21 ft long, but the 
beam along the upstream end of the 
building spans the full width. At the 
downsteam end of the building these 
beams and struts are replaced by a 
concrete slab at El. 735 to furnish a 
working platform. 


That part of the intake below the 
bottom of the main pumproom floor 
was constructed in a_ single-skin 
cofferdam of steel sheetpiling. After 
the concrete had been poured to 
El. 711, the front row of cofferdam 
piling was blocked to this concrete, 
and earth berms with their tops about 
6 ft above pool level were built con- 
necting the upstream and down- 
stream ends of the front wall of the 
cofferdam to the river bank. Then 
the cofferdam bracing was removed 
and the two ends and the back row of 
sheetpiling pulled. This method al- 
lowed the remainder of the intake to 
be built in the open. 

The reinforced concrete substruc- 
ture is 148 ft 9 in. long by 45 ft wide 
and extends from 16 ft below normal 
pool to 33 ft above pool. An intake 
forebay is provided which extends 12 
ft riverward of the main structure. 
The superstructure is of concrete 
block construction, 22 ft high, with 
steel columns supporting a 15-ton 
traveling overhead crane and steel 
roof trusses. Roofing is of corru- 
gated asbestos. 

Raw river water on its way to the 
pumps flows under a steel box float 
which skims off large floating debris 
and through bar screens made of rail- 
road rails into three separate wet 
wells (Fig. 2). In each well is a Link 
Belt traveling screen having 6-ft- 
wide baskets of copper wire screen 
cloth with * sin. square openings. 
In back of the traveling screens lime 
is added as nieeded to reduce the 
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FIG. 1. Plan of pumproom floor, at El. 715, 
shows three pumps in present installation 
and space for fourth. Middle pump can 
take suction from either of two suction 
chambers so that two pumps can be kept 
operating if one chamber is shut off for 
cleaning or pump repair. 


to withstand 


acidity of the water to a tolerable 
level. At the front and rear of each 
wet well is a motor-operated sluice 
gate, 48 in. wide by S4 in. high, which 
permits isolating and emptying any 
one of the three wells for screen re- 
pairs and cleaning. From the wet 
wells, the water flows through a tun- 
nel under the main intake floor, 
through 48-in. by S4-in. sluice gates, 
into one of two pump suction cham- 
bers. From here the pumps pick up 
the water and start it on its way to the 
furnaces. 

At present three pumps are in- 
stalled (Figs. | and 3) but space has 
been provided for a fourth when water 
demands exceed the present capacity. 
The middle pump has a double suc- 
tion line, one leg of which extends into 
each of the two pump suction cham- 
bers. Thus two pumps can be kept 
operating when one chamber is shut 
off for cleaning or pump repairs. 

The three main pumps are DeLaval 
single-stage horizontal units, driven 
by 1,250-hp motors. They operate 
at 720 rpm and each will deliver 
21,000 gpm (30 mgd) at a total 
dynamic head of 192 ft with a 12-ft 
suction lift. They have 30-in.-dia 
suctions, 24-in.-dia discharges, and 
are equipped with a fully automatic 
priming system. 

After discharge from the pumps, 
the water passes through Andale 
rotary strainers which remove the 
fine materials not caught by the 
traveling screens. By now the 
screened and limed water 1s ready to 
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FIG. 2. Plan of intake building at El. 698 
indicates pump suction chambers and sluice- 
gate locations. Structure rests on stee!] bear- 
ing piles driven to rock. Floor at this ele- 
vation, and pumproom floor at El. 715, are 
extended past back wall to increase weight 
of structure. 
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FIG. 3. Section through pumproom. 


Monongahela River floods 


play its part in the making of steel. 
It leaves the intake in two 36-in. 
steel pipelines, and after passing 
through a drainage sump pit just up- 
stream of the intake, where pressure 
and volume are Bailey-metered by the 
orifice method, it is piped to loca- 
tions of eventual use. 

Just downstream from the river in- 
take is the liming plant. Here from 
either of two 50-ton-capacity steel 
silos, pebble lime is fed to two 2,000- 
Ib-per-hour Omega continuous lime 
slackers. The quantity of lime water 
fed to the wet wells, as mentioned be- 
fore, is automatically regulated by a 


In view of completed 
building, intake fore- 
bay is seen at near 
end, at left, extending 
12 ft riverward of > 
main structure. At 
right are lime storage 
silos on top of lime 
slaker building. 


Bailey Meter Co. and Leeds & North- 
rup lime control system. 

The Machinery Division of Dravo 
Corporation, working with the Con- 
tracting Division, furnished and in- 
stalled the pumps, piping, equipment 
and superstructure. Original gen- 
eral layout drawings were made by 
the Swindell-Dressler Corporation, 
which also had charge of field engi- 
neering and inspection. Design and 
detail drawings were prepared by 
Dravo and approved by W. H. 
Wachter, Assistant Chief Engineer 
of Jones & Laughlin. The writer 
was project engineer for Dravo. 
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A; is generally the case with new 
techniques, the acceptance of pre- 
cast concrete construction has been 
slow. However precasting has now 
gained sufficient momentum to ini- 
tiate a new era of profitable con- 
struction. 

In the abbreviated terminology of 
the building industry, ‘‘precast work” 
is generally used to indicate the pre- 
fabrication of reinforced concrete 
framing elements. A structural as- 
sembly composed partly or wholly of 
such pre-made components is simi- 
larly called “precast framing.’ In 
“conventional precasting,’’ relatively 
simple formwork is used to cast iso- 
lated framing members of shapes and 
thicknesses comparable to ordinary 
poured-in-place concrete construc- 
tion. By contrast, in ‘“‘thin-shell 
precasting,’’ rather elaborate molding 
devices and special handling equip- 
ment are utilized for the production of 
composite framing elements consist- 
ing of a thin slab and stiffening ribs, 
arranged to form miniature systems 
of framing of any desired shape. 
Important elements and trends in 
both of these general classifications 
will now be discussed. 


Conventional Precasting 


Conventional precasting includes: 
(1) simple framing members, (2) 
wall panels, and (3) rigid frames. 

Simple framing members com- 
prise beams and columns of solid rec- 
tangular cross section, cast either at 
the job site or at the factory, in vary- 
ing lengths and weights adapted to 
the handling facilities. Their use is 
limited to simple assemblies where 
moment-resisting joints or connec- 
tions are not required. The present 
production volume of such members 
is small and future prospects for in- 
creased production are dim. 

Wall panels, on the other hand, are 
being constructed of precast concrete 
in large volume. Such panels are 
particularly favored for one-story 
industrial buildings, often in conjunc- 
tion with steel or timber framing. 
They are cast at the job site in seg- 
ments a story high and of varying 
lengths. Their thickness also varies, 
from 4 to 10 in. The reinforcing 
arrangement in most cases conforms 
to conventional practice. Their main 
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advantage lies in the simplicity of the 
formwork, which consists merely of a 
casting platform and a_ peripheral 
bulkhead. In some cases, the floor 
slab of the building is utilized as a 
casting platform, each panel being 
cast directly adjacent to its founda- 
tion, in such a way that it can be 
raised and placed in position by sim- 
ply tilting or rotating it about its base. 

This manner of casting and erec- 
tion is called “‘tilt-up precast con- 
struction.’ For small jobs, it may 
have some advantages but they are 
generally offset by the restrictions 
imposed by the presence of the large 
cast wall panels around the erection 
site. Therefore tilt-up construction 
is seldom used on large projects. For 
such projects wall panels can be pro- 
duced more conveniently and speedily 
on a separate casting platform away 
from the building site. 

The sandwich panel, recently de- 
veloped, is an insulated substitute for 
the solid-slab wall panel. This new 
type of panel is obtained by placing 
a layer of insulation between two 
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Promising future predicted for precast 


ARSHAM AMIRIKIAN, M. ASCE, Chief Designing Engineer, Bureau of Yards and Docks, Department of the Navy, Washington, D.C. 


slabs of concrete to form a laminated 


element (Fig. 1). Insulation may 
consist of foam glass, fiber glass, or 
other material. The two slabs are 
reinforced with wire fabric and con- 
nected by a series of shear ties con- 
sisting of segments of wire mesh or 
expanded metal and a_ peripheral 
strip of concrete. Structurally and 
functionally, the sandwich panel con- 
stitutes a good framing element, par- 
ticularly suitable for use in structures 
where insulation is an important con- 
sideration. However, its fabrication 
is considerably more costly than that 
of a solid-slab panel. 

Rigid frames made up of precast 
elements are practicable. As _pre- 
viously stated, the structural effi- 
ciency of a precast assembly com- 
posed of simple-frame elements is 
very poor. To remove this difficulty, 
in a number of recent designs of pre- 
cast framing, the component members 
are so arranged and shaped that, 
when assembled, they form a rigid 
frame. For this purpose, the con- 
nections or splices are located at or 


FIG. 1. “Sandwich panel” consists of two 
concrete slabs reinforced with wire fabric, 
with layer of insulation between. Typical 
panel (left) was used on recent project. 


FIG. 2. Typical precast rigid frames 
(below) for Navy projects follow conventional 
designs. Dotted lines indicate field connec- 
tions, made by welding reinforcing steel 
and grouting joint pockets. (a) is main 
frame of shop building, one of earliest ap- 
plications of this type of framing; (b), (c), 
and (d) represent main framing of personnel 
and facility buildings currently under con- 
struction. 
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near points of inflection of the frame, 
and the members are made in varying 
shapes and depths in accordance with 
the stress pattern. Some typical 
examples of rigid framing, used on 
various types of Navy projects, are 
shown in Fig. 2. Field connections, 
shown by dotted lines, are accom- 
plished by welding the reinforcing 
steel and grouting the joint pockets. 


Thin-Shell Precasting 


Thin-shell precast concrete framing 
is an entirely new development in the 
field of concrete construction, de- 
veloped by the writer and extensively 
used in Navy work. This type of 
framing is characterized by its un- 
usual lightness and efficiency of ar- 
rangement. For discussion purposes, 
its applications are grouped under 
three headings: (1) ribbed panels, (2) 
hollow-section frames, and (3) cellular 
framing. 

Ribbed panels are the basic ele- 
ments in thin-shell precast framing. 
They may be shaped to conform to 
any desired profile and outline, and 
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FIG. 3. Thin-shell ribbed roof panel is used 
in standard Navy warehouse framing. 
Panel size may vary up to 25 x 25 ft. 
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thin-shell construction 


used either as a secondary or primary 
framing. At present, their use is 
confined to roof and wall framing of 
single-story buildings. The panels 
are cast at the job site, in concrete, 
steel or plastic molds, and usually 
removed from the molds by the aid 
of vacuum-suction lifts. Current 
Navy projects alone include over 
7,000,000 sq ft of panels of this type. 
Details of a typical roof panel used 
in standard Navy warehouse framing 
are shown in Fig. 3. While most 
contractors favor the 5-ft width of 
panel shown, a few consider a 10-ft 
width more economical. Still larger 
panels, up to 25 by 25 ft, are some- 
times used for warehouses. 

Ribbed panels are equally adapt- 
able for framing prefabricated build- 
ings and shelters. In such applica- 
tions, the entire assembly may be 
composed of panels alone. For ex- 


ample, a polyhedral dome framing 
may be formed by assembling, in 
horizontal tiers, trapezoidal panels 
of the shape outlined in Fig. 4. Simi- 
larly, a gable or circular arch frame 


may be built by using the panels 
shown in Figs. 5 and 6. Frames up 
to 50 ft of span can be constructed 
economically, provided the number 
of structures is sufficiently large to 
permit mass production using proper 
casting and handling facilities. How- 
ever, only limited use has been made 
of these specially shaped panels. 

Hollow-section frames are coming 
into use. Although a member of hol- 
low cross-section and of tapering 
depth is difficult to cast in one piece, a 
practical simplification is readily ob- 
tained by casting the member in two 
longitudinal half segments. Each 
segment thus becomes a ribbed panel, 
its varying width corresponding to 
the tapering depth of the completed 
member, and its diverging longitudi- 
nal ribs representing the two half- 
flange sections. Accordingly, a gir- 
der or frame of hollow cross-section, 
and of any desired outline, can be 
considered merely as an assembly in 
pairs of ribbed shell panels, connected 
along the abutting flanges and spliced 
at points of favorable stress. 
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FIG. 4. Ribbed trapezoidal panels can be 
assembled in horizontal tiers to form poly- 
hedral dome shown in photo. 
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FIG. 6. Curved ribbed shell panels-can 
be used to form circular arch frame. 


Typical precast frame 


FIG. 7. Thin-shell framing assembly of 
hollow bents and ribbed panels has been 
recently standardized for Navy construc- 
tion. Hollow girder is conveniently pre- 
cast in two longitudinal half segments, 
spliced at points of favorable stress. 
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FIG. 5. Angular ribbed shell panels are 
employed to build up gable frame. Panels 
in photo have ribs on outside instead of in- 
side as in cross-section at left. 


A typical arrangement, taken from 
a new Navy standardized building 
framing, is shown in Fig. 7. The 
details of jointing and connection 
are similar to those used in a pre- 
cast concrete warehouse described 
by the writer in the Journal of the 
American Concrete Institute for June 
1947. The great efficiency and in- 
herent economies of this framing 
have not as yet been fully recognized 
and utilized by engineers and build- 


ers. 

Cellular framing has as its basic 
precast element an open-ended box 
of relatively thin walls, obtained by 
special casting procedures. By ar- 
ranging the boxes in a checkerboard 
pattern, the resulting cellular as- 
sembly will provide a new framing 
scheme adaptable to many structural 
purposes, such as floors and walls, 
where a divided thickness is desired 
for greater strength and reduced 
weight. This framing method was 
developed by the writer during the 
later stages of World War II as a 
practical means for utilizing concrete 
framing in floating structures. Ex- 
cept for two applications, in the form 
of two experimental floating craft 
built by the Navy, the possibilities 
of this framing scheme remain to be 
explored. 


Factory-Cast Floor Units 


There is another group of precast 
framing elements which cannot be 
properly classified under either of the 
two main categories previously dis- 
cussed. This is the group of factory- 
produced structural members gener- 
ally used as local framing elements 
in floors and roofs. It includes floor 
joists of solid or hollow cross-section, 
channel-shaped slabs of short length 
and thin section, and concrete planks 
made of various lightweight aggre- 
gates. These elements are produced 
by efficient casting procedures under 
fully controlled conditions which 
assure economical fabrication, but 
their adaptability or range of utiliza- 


tion is confined to conventional simple 
framings. As proprietary products, 
their use is advanced through ag- 
gressive promotional activity. The 
competitive position of these factory- 
cast units, which are often premade 
and stocked, is particularly favorable 
for relatively small jobs where the 
required framing elements cannot 
be provided economically by other 
methods or types of members. 

Of the various methods of pre- 
casting, the thin-shell technique offers 
the greatest opportunities for econom- 
ical application. structural 
efficiency is indicated by the weight 
of the resulting framing. A _ thin- 
shell framing made up of ribbed panels 
and hollow-section frames contains 
less than one-half the amount of 
concrete required for a comparable 
poured-in-place framing. This im- 
portant reduction in framing weight 
is, of course, reflected by correspond- 
ing savings in the weight of reinforc- 
ing steel, as well as in the reduced 
burden on the foundations. 

In so far as the cost of production is 
concerned, possibilities of further 
economies, mainly through improved 
procedures of casting and handling, 
are equally promising. As an indi- 
cation, it is to be noted that ribbed 
panels of the types and sizes shown in 
Fig. 3 are now obtainable at as low 
a price as 60 cents per sq ft, erected 
in place. Although this is a very 
attractive price considering that the 
corresponding cost of concrete would 
be about $80.00 per cu yd, it is still 
too high, and further reductions may 
reasonably be anticipated. 

As is perhaps not generally realized, 
the two techniques of precasting and 
prestressing are not competitive but 
complementary. In reality, their com- 
mon objectives of conserving materials 
and reducing construction costs are 
achieved by the same means. In either 
case the greater part of the saving is 
obtained from precasting—as compar- 
ed with poured-in-place construction. 
Any improvements in precasting are 
of equal importance and benefit to 
prestressing. The latter process sim- 
ply adds another advantage in the 
form of savings in the amount of 
steel. Similarly, in prestressed work 
the use of framing arrangements such 
as those here described under thin- 
shell precasting would be more advan- 
tageous than assemblies composed 
of conventionally shaped members. 


( This article is taken from the paper by Mr. 
Amirikian presented before a Structural Divi- 
sion session at the Inter-American Convention 
of Civil Engineers in Puerto Rico. The pre- 
siding officer at this session was Paul Luc- 
chetti, A. M. ASCE.) 
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Central casting yard for roof panels is symmetrical about boiler at right, which provides steam for curing. Roof 
panels being cured are under canvas covers, others are stacked at left. 


Precast concrete 


permits rapid construction 


of large Marine training center 


D. G. HALL, A. M. ASCE 


Currently under construction at 
Twentynine Palms, Calif., is one of 
the largest precast concrete building 
projects yet undertaken. When 
completed, the project will provide 
Artillery Training Facilities for the 
United States Marine Corps. 

After the Mojave Desert site was 
chosen, the Eleventh Naval District 
directed the firm of Neptune and 
Gregory, architects and engineers, to 
conduct cost studies of precast con- 
crete construction as compared with 
the modified quonset-type building 
originally intended. The cost studies 
indicated that, with a precast type of 
construction, all the advantages of a 
permanent concrete building could be 
obtained at a cost no greater than 
that for quonset construction, while 
at the same time providing equally 
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adequate facilities. On receipt of 
approval of the precast construction, 
the architect and engineer, Neptune 
and Gregory of Pasadena, Calif., 
began their design for the contract. 
After receiving competitive bids, 
the Navy Department awarded this 
contract, for about $9,000,000 to Ford 
J. Twaits Co., Morrison-Knudsen 
Co., Inc. and Macco Corporation, 
joint venturers, for construction of 
the following items: 76 enlisted men’s 
barracks with a floor area of 6,600 sq 
ft each, 10 bachelor officers’ quarters, 
6 battalion administration buildings, 
6 one-thousand-man mess halls, 12 
storage buildings, 6 instruction build- 
ings, and complete utilities, including 
sewage treatment facilities and a 
liquid petroleum gas distribution 
system. All buildings are of precast 


Project Manager, Twentynine Palms Project, Twentynine Palms, Calif. 


Reinforcing steel and welded wire mesh are 
in place in roof panel forms, and concrete 
is being placed by adjustable chute from 
dump truck. 
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Top: 

Straddle-type lumber carrier was modified 
for use in lifting roof panels from forms and 
transporting them to stock piles. Vacuum 
mat is seen holding panel which has just 
been lifted from form. 


Center: 

Wall panels are cast directly on floor slab of 
building in which they are to be used. 
Stacking of panels (background) permits use 
of limited area for more than one pour. 
Footing for rigid frame, with reinforcing steel 
dowels protruding, appears in foreground. 
Grout pad on footing positions wall panel 
for erection. 


Bottom: 

First erection step after pouring of floor 
slab and footings is placing of wall panels on 
footings by means of lifting mat maneuvered 
by crane, employing atmospheric air pres- 
sure only for vacuum. Roof panels are 
placed by same crane and vacuum mat. 


concrete design except those for in- 
struction and storage, which are of 
prefabricated steel on a concrete floor 
slab. 

Since beginning work on the initial 
contract, the same joint-venture com- 
bination has been awarded additional 
contracts which bring the total to 
$13,000,000. 


Precast Building Elements 


The superstructure of all the con- 
crete buildings consists of three com- 
ponents—precast roof panels, precast 
wall panels, and poured-in-place rigid 
frames spaced 20 ft on centers. The 
roof and wall panels are standardized 
to conform with the 20-ft building 
bay. The rigid frames span a dis- 
tance of 30 ft. With the exception of 
the mess halls and the theater, all the 
concrete buildings utilize the standard 
30-ft rigid frames, the length of the 
building being determined by the 
number of 20-ft bays it includes. 

In the mess-hall structure, the 20- 
ft bay distance was used for uniform- 
ity of roof and wall panels. Mess 
halls, being T-shaped in plan, in- 
corporate‘rigid frames of two different 
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Right: 

Rigid-frame forms spaced 20 ft on centers 
are in place in barracks building 30 ft wide. 
When precast roof panels have been placed, 
pouring through openings between them 
will fill forms and at same time connect pre- 
cast wall and roof panels into unified whole. 


— 


In exterior view of barracks building, piping 
is for high-temperature hot-water distribu- 


tion system. 


sizes. The bays of 50-ft rigid frames 
make up the cross of the “T,” or 
dining area, while the 40-ft frames 
with 20-ft side frames comprise the 
stem, that is, the galley part. The 
length of the galley is 140 ft. 

A central casting yard which ad- 
joins the project is used for the pro- 
duction of precast roof panels. A 
total of 5,806 panels was required, of 
five different types, although all are 
modifications of the basic panel type, 
which is 20 ft X Il ft 2in. All roof 
panels are of thin-shell construction 
incorporating a |' ,-in. slab through- 
out, with longitudinal T-beams 6 in. 
wide by 8 in. deep spaced 3 ft 8° s in. 
on centers and, for cross bridging, 
T-beams 2'/, ft X 4 in. spaced at 3 ft 
8 in. on centers. 

Sixty waffle-type metal molds with 
hinged side forms and concrete foun- 
dations form the casting tables for the 
roof panels. The tables are so 
arranged in the casting yard that 
steam generated by a centrally lo- 
cated boiler is distributed through un- 
derground piping to each table, where 
the steam is directed into chambers 
formed by waterproof canvas placed 


CIVIL ENGINEERING * August 1953 


Left: 


on barracks structure. 


window. 


over the table. The canvases are 
supported to form a_ 6-in.-high 
chamber over the entire top surface 
of the concrete in the form, thus 
allowing a considerable volume of the 
steam (at 170 deg F) to contact the 
concrete panel during curing. After 
seven hours of such curing, the con- 
crete has reached 60 percent of its 
design strength of 4,000 psi, and, by 
using a vacuum lifting mat to dis- 
tribute the load, the precast roof 
panel can be stripped from the mold 
and handled without fear of damage 
due to overstressing. 

For the stripping, storing, and 
other operations involving handling 
of roof panels, a special device is re- 
quired. The answer to this problem 
is a remodeled and specially equipped 
straddle-type lumber carrier which 
can be maneuvered under its own 
power to a point directly over the 
roof panel to be handled. The 
original lumber carrier was widened 
to a 16-ft tread and extended verti- 
cally to obtain a 12-ft clearance. A 
gasoline-engine-driven vacuum pump 
and a diesel-electric generator are 
attached to the platform of the 
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Crane with vacuum mat places roof panel 
Vacuum pump unit 
is located in back of crane cab, just inside 


carrier. The vacuum unit provides 
the force (10 to 12-psi atmospheric 
pressure) with which the vacuum mat 
is attached to the roof panels, and the 
generator affords current for the 
electric cable hoists which raise and 
lower the vacuum mat. 

Production in the central casting 
vard is based on a 24-hour cycle and 
a single shift per day. However, for 
a six-week period, a two-shift, 12-hour 
cycle was required to meet erection 
demands. 

The production cycle in the casting 
yard for roof panels involves eight 
major operations: 


1. Antibond application. The 
sides and bottoms of the metal forms 
are sprayed with a chemical parting 
agent which prevents bond between 
the concrete roof panel and its form. 


2. Placement of reinforcing steel 
and mesh. Bar reinforcing steel is 
placed in the beam forms, and welded 
wire mesh of 2-in. No. 12 wire in both 
directions is secured to the top beam 
steel for slab reinforcement. Also 
included in this step is the placing of 
special anchoring devices, many of 
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these being required for the attach- 
ment of mechanical, electrical and air 
conditioning equipment after the roof 
panels are in place. 

3. Squaring and aligning side forms. 
The hinged side forms are swung into 
position, secured and adjusted by 
metal keying wedges. 

1. Placing of concrete. Air-en- 
training concrete ('/:-in. maximum 
sized aggregate), mixed at the batch- 
ing plant, is transported to the roof- 
panel mold by hopper-type dump 
trucks. When the truck body is 
elevated, the discharge gate is opened, 
allowing the concrete to flow down a 
chute attached to the truck. The 
chute extends to the center of the roof 
panel form, where the concrete is 
deposited in a berm, then raked level 
by hand. 

5. Screeding and vibrating. After 
the concrete is hand raked to all parts 
of the form, an internal “‘stinger’’- 
type vibrator is inserted in the beam 
sections, after which a_ vibratory 
screed is pulled throughout the length 
of the roof panel. The vibratory 
screed not only vibrates the |'/,-in. 
slab portion of the panel, but strikes 
off the excess concrete, giving a 
uniform slab thickness. The strike- 
off is accomplished by letting the 
overhang of the screed ride on the 
side forms of the mold. Two pneu- 
matically driven vibrator motors pro- 
vide vibratory energy at 10,000 cycles 
per sec. 

6. Concrete finishing. After the 
mortar is brought to the surface of 
the panel by the application of wood 
floats, a canvas belt made from fire 
hose is worked in oscillating lateral 
“strapping’’ movements  sidewise 
across the roof panel throughout its 
length. It is important that the sur- 
face created by the strapping action 
be free from gross irregularities, which 
would impair the operation of the 
vacuum lifting mat when in place on 
the panel. 

7. Curing. The curing operation 
involves three steps, the first of which 
is spraying the exposed portion, or 
top of the roof panel, with a residual 
wax type of curing compound. Ap- 
plication of the curing compound im- 
mediately follows the finishing opera- 
tion. After two hours, during which 
time initial set takes place, the water- 
proof canvases and their supports are 
placed over the panels. The can- 
vases overhang all edges of the form, 
and are folded and tied to prevent 
loss of steam. By means of a flexible 
6-ft hose, connected on one end to a 
steam outlet valve under the table 
form, steam is directed into the 


chamber formed by the roof panel top 
and the canvas cover. 


48 (Vol. p. 536) 


After seven hours of application, 
the steam is shut off but the canvas 
covers are not removed until just be- 
fore the panel is to be stripped from 
its form. With the vacuum lifting 
mat attachment providing the hold- 
ing force, the straddle carrier removes 
the finished panel from its form and 
stores it in a stack seven panels high. 
All panels are retained in the storage 
stacks for at least ten days before 
being placed on the buildings. While 
in the storage stacks, the newly cast 
panels are supported on 2 x 6 
‘“stickers’’ placed at the fifth points of 
the longitudinal beams in order that 
their '/>-in. original camber will not 
be lost due to sag. 

Immediately after a form is 
stripped, its entire surface is scraped 
by means of long-handled scrapers, 
and any loosened residue is blown off 
by compressed air. The form cleaning 
process completes the casting cycle, 
which is launched again with the 
application of the antibond agent. 

One more function of the casting 
yard is to dispatch the properly aged 
roof panels from the storage stacks to 
the building for which they are in- 
tended. When removed from the form 
each panel is marked with the date of 
casting, typeof panel, and code indicat- 
ing insert placement position. As the 
various types of panels are required 
for erection they are selected from 
the stacks, picked up by a truck crane 
equipped with a vacuum mat, and 
loaded on a semi-trailer truck for 
transportation to the building site. 


Wall Panel Cast on Building Slab 


Wall panels, the majority of which 
are I! ft 6 in. high by 19 ft 1 */, in. 
long, and 5 in. thick, are all cast 
horizontally on the floor slab of the 
building in which they are to be 
placed. Lightweight aggregate con- 
crete weighing 104 Ib per cu ft, with 
4 percent by volume of entrained air, 
is required for wall panel construc- 
tion. The structural design did not 
require the use of lightweight aggre- 
gate, but proper functioning of the 
air conditioning equipment was de- 
pendent on the conductive properties 
of the exterior walls, and only light- 
weight expanded clay aggregate 
afforded the proper coefficient of 
thermal conductivity. 

Angle-iron forms of 5 X 3 X #/s-in. 


stock provide perimeter limits, while | 


window openings are blocked out with 
wooden frames which support drilled, 
sash-holding, window surrounds. The 
5-in. legs of the angle-iron forms are 
punched to allow the horizontal rein- 
forcing steel to protrude 10in. Wall- 
panel reinforcing steel consists of No. 
4 reinforcing bars on 1 in. centers, 


placed both horizontally and _ verti- 
cally through the center of the 5-in.- 
thick slab. Door frames of 5-in. 
channel iron are made an intregral 
part of the wall panel, as they are 
secured in their proper position in the 
panels at the time of concrete pour- 
ing. 

The wall-panel casting sequence ts 
a simple one compared to that for 
roof panels. First, the forms are laid 
out at their proper location on the 
building floor slab, and antibond agent 
is applied to the floor slab and forms. 
The hard troweled floor slab provides 
the smooth form for the inside face of 
the wall panel, which is cast with in- 
side surface down. The outside sur- 
face is wood-float finished for rough 
texture. Reinforcing steel, window 
blockouts and door jambs are then 
positioned, and 100-Ib shot bags are 
used to keep them in place during 
pouring and vibrating. Pouring was 
found to be most successful when a 
crane with a concrete bucket was 
used to place the concrete in the 
forms. When 1'/, percent of cal- 
cium chloride is used, the wall panels 
have enough strength 48 hours after 
pouring to allow them to be lifted 
from their casting place and stacked 
elsewhere on the floor slab. This 
stock piling of wall panels is necessary 
when curbing, drains and piping re- 
duce the casting area on floor slabs. 
By this means the limited casting 
space can be utilized for more than 
one pour. 

Before the concrete in a wall panel 
has set, a template is placed along the 
sides where the panel will join the 
poured-in-place rigid frame. With 
the aid of the template, holes are 
punched through the 5-in. wall to 
provide fastenings for the angle iron 
and plywood forms for the rigid 
frames. 


Building Erection Procedure 


When the building floor slab is to 
be used as the wall-panel casting sur- 
face, it is purposely terminated 3 ft 
from the inside surface of the wall 
panel it is to join. This 3-ft space 
allows room for the wall trench (which 
is 2 ft deep) and for the isolated rigid- 
frame footings (which are 4 ft square 
by 2 ft deep). Not only the rigid 
frames, but the end points of the wall 
panels, rest on the footings. To 
eliminate any wedging or shimming of 
the panels, grout pads approximately 
6 in. square are formed at the points 
on the footings where the wall panels 
are to be set. These pads are set to 
proper grade below the finished floor 
by means of a large plate attached to 
the bottom of a level rod. With the 
pads predetermining the elevation, 
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the wall panels are erected and 
temporarily secured by means of 
diagonal shores. All wall panels are 
handled with a vacuum mat which 
can be tilted 90 deg from the hori- 
zontal pickup position to the vertical 
placing position. Tilting is accom- 
plished through a system of pulleys 
and cable, actuated by the crane to 
which the vacuum mat is attached. 

Next step in erection is the as- 
sembly of the rigid-frame forms. 
These forms, of 3 X 3 X '/,in. angle 
iron and °/s-in. plywood, are fastened 
to the wall panels by bolts placed 
through the holes formed in the wall 
panels during casting. Since the rigid- 
frame forms must take the load of the 
roof panels in addition to the weight of 
the concrete they will receive, they 
are supported by adjustable metal 
shores. 

With the frame forms properly 
squared and adjusted to line and 
grade, the reinforcing steel for the 
rigid frames is placed in the forms. 
Next, the roof panels are placed in 
position on the frame forms. Place- 
ment of roof panels, like all operations 
requiring handling of precast units, is 
done with a crane-mounted vacuum 
mat. The roof panels are con- 
structed so that there will be openings 
where they meet each other over the 
rigid-frame forms. Through these 
openings, the concrete is poured 
and is vibrated into the rigid-frame 
forms. 

By reshoring the rigid frames at 
their quarter points with 6 X 6-in. 
timber columns, the frame forms and 
metal shores can be removed 48 hours 
after pouring. Reshoring was neces- 
sary to meet the production schedule 
calling for erection of two barracks- 
type buildings per day, using a limited 
number of rigid-frame forms. 

The openings in the roof panels 
through which the rigid frames are 
poured are filled with concrete, and 
the pouring of this keystone-shaped 
opening positively fastens the roof 
panels to the rigid frames. Since all 
horizontal wall-panel steel protrudes 
into the rigid frames 10 in., in addi- 
tion to */4 in. of the wall panel itself, 
it is evident that the pouring of the 
rigid frames creates an unjointed, 
solid structure from many individual 
precast parts. 

Structural completion of the build- 
ing is accomplished by pouring the 
remaining 3-ft-wide perimeter por- 
tion of the floor slab. No. 4 reinfore- 
ing-bar dowels projecting from the 
major floor slab, and from the wall 
panels, into the 3-ft perimeter floor 
slab tend still further to unify the 
precast components of the building. 


CIVIL ENGINEERING * August 1953 


In construction of theater, proscenium arch at center was poured in place. 
Behind it, 60-ft precast column is being erected. 


Insert shows drawing of 


completed building. Stage section at rear is 60 ft high, rest of building 


40 ft high. 


Rigid-Frame Construction 
Method Changed 


The above described method of 
pouring the rigid frames in place in 
the 30-ft-wide buildings was used only 
on the initial contract. On all later 
contracts the rigid frames were of 
precast construction, as this method 
was found to be less costly. Weld 
plates, to which wall and roof panels 
could be welded, were cast into the 
precast rigid frames. This necessi- 
tated a slight modification of the roof 
and wall panels so that the protrud- 
ing reinforcing steel could be used for 
erection welding purposes. 

In this later method the frames are 
cast on the building floor slab in two 
stacks, using metal forms that form 
one frame at a time. The forms are 
so constructed that they use the upper 
surface of the preceding frame for the 
soffit of the frame being formed. In- 
cluded in the bottom frame of each 
stack is the end wall panel for the 
building, which is poured monolithi- 
cally with the end frame. 


Novel Theater Building 


Of particular interest is the con- 
struction of a 90 X ISO0-ft theater 
building. All wall panels of this build- 
ing are 20 ft X 20 ft X 6-in. thick, 
and were precast on the floor slab. 
Wall panels are grouped two and three 
high to join 40- and 60-ft precast col- 
umns, forming the wall structure of 
the building. Wall panels are joined 
to columns by weld-plate inserts in the 
concrete. The possibility of a poor fit 
at the joint between a wall panel and a 
column was eliminated by first cast- 


ing the wall panels on the floor slab in 
their exact position in relation to the 
columns they join. Antibond chem- 
ical was applied to the ends of the 
wall panels and the columns were 
formed and poured in the position 
they would occupy with respect to 
the wall panels. 

From the contractor's viewpoint, 
if it is possible to mass produce a 
great number of relatively identical 
units, then the precast type of con- 
struction is a very acceptable and 
economical building method. Most 
important in actual field construction 
is the training of craftsmen to visual- 
ize the precast components as they 
will appear in the completed struc- 
ture. The craftsman must have a 
mental picture of the final assembly 
in order to properly interpret, with a 
minimum of error, the drawings and 
diagrams of openings, inserts, and 
other configurations of the precast 
concrete component that he is as- 
signed to construct. 

In precast construction, joinery 
tolerances are of utmost importance. 
The designer should be aware of the 
accuracy limits of the construction 
operation, and govern his design re- 
quirements accordingly. 

-articipants in the Twentynine 
Palms Marine Corps Training Center 
Project are as follows: Contractor, 
Ford J. Twaits Co., Morrison-Knud- 
sen Co., Inc., Macco Corporation, 
Los Angeles, Calif.; owner, Eleventh 
Naval District; architect and en- 
gineer, Neptune and Gregory, Pasa- 
dena, Calif.; and structural engineer, 
John K. Minasian, A. M. ASCE, Pasa- 
dena, Calif. 
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The new Fitzroy River Bridge at 
Rockhampton, Queensland, opened 
to traffic on September 27, 1052, has 
a total length of 1,210 ft between 
abutments, and a maximum span of 
19S ft, making it easily the longest 
continuous plate-girder bridge in 
Australia. The girder design in- 
corporates a web with an unusually 
high ratio of depth to thickness, stif- 
fened vertically and horizontally on 
one face only. 

The city of Rockhampton, with a 
population of 43,000 is situated on the 
Fitzroy River about 40 miles from 
its mouth. The business area, and 
the larger part of the city, are to the 
south of the river but a considerable 
population resides to the north. The 
new bridge carries local traffic as well 
as vehicles traveling on the main 
coastal highway which passes through 
Rockhampton, and accommodates 
one 24-in. and two 1|S-in. water mains, 
as well as gas mains, power cables and 
telephone conduits. 

This structure replaces a four-span 
evebar chain suspension bridge, 
opened in ISS1, which had become 
both inadequate and unsafe. It is 


Reinforced 


cantilever 


Power cables 


plate-girder bridge 


Australia completes its longest 


J. A. HOLT, Chief Engineer, Coordinator General's Department, Queensland, Australia 


located 60 ft upstream of the old 
bridge. Clearance above the river 
was dictated solely by flood consid- 
erations, as navigation for any dis- 
tance upstream from the bridge is 
prevented by a rock bar extending 
across the channel. At the bridge 
site the river is tidal with a range of 
about 10 ft 6 in. between high and 
low spring tides. 

The main river crossing has a total 
length of 1,210 ft, made up of seven 
spans varying in length symmetri- 
cally about the center span, as shown 
in Fig. 1. The roadway is 42 ft wide, 
and the two footways are each 5 ft 
wide (Fig. 2). 

Choice of the continuous plate 
web girder design was based on its 
low relative initial and maintenance 
costs, its attractive appearance, and 
ease of erection. In fact, ease of 
erection was a major consideration in 
the design and planning of the whole 
structure. The Fitzroy River, like 
most rivers on the northeast coast 
of Australia, is subject to sudden and 
severe floods; consequently any ex- 
tensive falsework in the main channel 
would entail considerable risk. Use 


FIG. 2. Four girders 
side by side, cross 
braced, carry deck, as 
seen in cross section 
through roadway. 


of the cantilever method of erection 
of the continuous plate girders re- 
quired falsework only under part of 
the first span adjacent to the southern 
bank, and left the river channel com- 
pletely unobstructed during the rest 
of the construction period. 

The south approach, with a total 
length of 228 ft, distributes traffic 
from the bridge to a square adjacent 
to the main shopping center of Rock- 
hampton. It comprises a 65-ft length 
of fill between concrete gravity re- 
taining walls, about 100 ft of rein- 
forced concrete beam-and-slab con- 
struction enclosed by 6-in. curtain 
walls, and a reinforced concrete span 
over a roadway along the river. On 
the north, the bridge approach is ap- 
proximately 1,040 ft long and con- 
sists of a long earth bank terminating 
in an underpass adjacent to the north 
abutment. About halfway along the 
earth bank, the approach is carried 
over a railroad and highway on a two- 
span overpass. 


River Piers Founded on Rock 


Substructure design was based on 
information secured from a series of 
wash borings taken about on the cen- 
ter line of the bridge. These borings 
disclosed a varying depth of clay or 
alluvium over a basalt sheet, which 
varied from weathered basalt to 
sound blue rock. However, mate- 
rial encountered during sinking of 
the caissons showed the bore logs to 
be somewhat inaccurate. 

On the south bank, the overlying 
material consisted chiefly of clay, 
known to extend to a depth of at 
least 20 ft below the natural surface, 
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Clean lines, low maintenance, 
and erection without false- 
work were governing con- 
siderations in design of high- 
way bridge 1,210 ft long over 
Fitzroy River, Queensland, 
Australia. Seven-span plate- 
girder structure is continuous 
over six river piers. 


that is, about 2 ft above mean sea 
level. “Solid blue rock’’ was indi- 
cated by the bores at El. —40. On 
the north bank, the bores indicated a 
depth exceeding 25 ft of sedimentary 
material overlying the decomposed 
basalt, with solid blue rock com- 
mencing at about El. —60. 

The south abutment was designed 
to resist longitudinal forces, braking, 
friction and longitudinal wind acting 
on the 1,210-ft length of the main 
girders. Its location over about 20 
ft of clay ruled against a pile founda- 
tion; instead it was founded on a 
spread footing constructed as an open 
caisson, sunk to weathered basalt at 
El. 0.0. For the north abutment, 
designed as a pile footing, point-bear- 
ing concrete piles were driven through 
the alluvium and sandy clay to beds 
of sand and river gravel. 

All the river piers, that is, Piers 
1 to 6 in order from the southern end, 
were founded on caissons sunk to the 
sound weathered basalt strata over- 
lying the blue rock at depths between 
Els. —22 and —29. 

On the northern bank, test piles 
were driven at the site of each pile 
group. On the southern bank, tests 
were carried out on undisturbed clay 
samples taken from varying depths, 
mainly to calculate possible move- 
ment of the approach retaining walls. 

The south abutment was designed 
to exert maximum foundation pres- 
sures of less than 6 tons per sq ft 
under combined vertical and over- 
turning loads. The visible part of 
the abutment consists of a reinforced 
concrete cellular structure about 9 ft 
by 65 ft overall, and 10 ft 10 in. high 
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FIG. 1. 


Use of continuous girders erected by cantilever method eliminated need for river 


falsework, which would be vulnerable to flood damage. 


under the main girder bearings, sup- 
ported on a rectangular reinforced 
concrete caisson 15 ft by 65 ft by 17 
ft 6 in. high, sunk by open excavation 
from El. + 19.25 to El. 0.0 and com- 
pletely filled with concrete. 

Provision of roller bearings at the 
north abutment relieves it of all but 
minor longitudinal loads from the 
bridge. It is carried on a pile foun- 
dation with an assumed capacity of 
30 tons per pile. A total of 56 rein- 
forced concrete piles, 14 in. square, 
were driven to refusal in the floor of 
the abutment excavation, with an 
average penetration of 14 ft. The 
piles are point bearing, with their tips 
at about El. —4, apparently in a bed 
of river gravel or boulders, and have 
a minimum nominal spacing of 4 ft 
center to center. A reinforced con- 
crete slab 15 ft by 66 ft by 3 ft 6 in. 
thick, was cast around the pile tops, 
and on this slab the upper part of the 
abutment rests. The upper parts of 
both abutments are similar. 

Each river pier consists of a slender, 
solid reinforced-concrete pier shaft, 
about 30 ft high, extending down to 
low-water level at El. —4.5 and sup- 
ported on a_ reinforced concrete 
caisson. In section, the pier shaft is 
rectangular with rounded ends. It is 
49 fit long, tapering from a maximum 
width of 6 ft 9 in. to a width of 5 ft 
4 in. at the bearing base-plates, 
which latter width is the minimum 
necessary to accommodate the roller 
bearing under each girder. Temper- 


ature reinforcing only is provided, 
consisting of '/»-in.-dia bars on 6-in. 
centers in both directions at all faces. 


River Caissons Floated Into Place 


The foundation for each river pier 
consists of a_ reinforced concrete 
caisson proportioned to give maxi- 
mum foundation pressures of from 10 
to 12 tons per sq ft under combined 
vertical and overturning loads. The 
caisson is 52 ft long by 13 ft wide, 
with semicircular ends, and is pro- 
vided with a structural steel cutting 
edge. Walls are | ft 6 in. thick, ex- 
cept over the lower 11 ft 7 in., where 
the thickness increases to 2 ft 6 in. 
Cross walls, which divide the caisson 
into five wells, end 3 ft 7 in. above the 
cutting edge. The final total height 
of the caissons varies from about 17 ft 
at Pier 1 to a maximum of 25 ft at 
Pier 3. The details were determined 
largely by construction requirements. 

The method adopted for sinking the 
caissons was sufficiently flexible to 
avoid hazards or long delays during 
floods, and in fact the caissons sur- 
vived several floods during the con- 
struction period without damage. 

Construction of each caisson was 
started on launching ways 8 miles 
downstream. When launched, each 
caisson was suspended between two 
90-ton barges, and in this position 
was built up in stages, then floated 
to final position, lowered to a level 
seat previously excavated in the 
weathered rock of the river bed and 
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Caisson is towed to pier site suspended between two 90- 

ton barges. Caisson is suspended from welded cross-girders 

resting on trussed superstructure. Four articulated hangers 

connected to 30-ton screw jacks will lower caisson into *. 
position on prepared river bottom at low tide. 


Reinforced concrete caissons for river piers 
were built on launching ways. Here lower 
portion 4 ft 7 in. high has been poured and 
steel form is in place on top to act as coffer- 
dam during launching. 


sunk about 7 ft to final level by ex- 
cavation under air. During the ini- 
tial stages, the bottom of the caisson 
was sealed by a temporary timber 
bulkhead fitting against the cutting 
edge. Concrete bulkheads | ft thick 
were cast over the end wells 10 ft 7 
in. above the cutting edge. In the 
three middle wells temporary steel 
bulkheads were attached to the cais- 
son wells 12 ft above the cutting 
edge. Before founding, the tem- 
porary timber bulkhead was _ re- 
moved. 

After founding, the barges were 
towed clear. Next the two end wells 
were filled above the concrete bulk- 
heads with sand and water, on top of 
which were placed concrete plugs 4 
ft thick. After the temporary steel 
bulkheads were removed, 4-ft-thick 
concrete plugs were placed in the 
upper ends of the other three wells 
also, two being pierced by 3-ft-dia 
steel pipe, connecting the working 
chamber at the base of the caisson 
with the man and material locks. 
The caisson was then sunk about 7 
ft to its final level by excavation under 
air. 

A concrete seal 11 ft 7 in. thick was 
placed in the working chamber of the 
caisson, and finally the center wells 
were filled with fresh water, all serv- 
ices were removed, and a further 2 
it of concrete was added to the top 
over the full area, covering the ends 
of all projecting pipes, and including 
dowel bars placed to bond the base of 
the pier to the caisson plug. 


Concrete Handled by Truck 


Construction concrete, mixed at a 
plant near the south abutment, was 
trucked over the old chain bridge, 
from which it was placed in the forms 
either by chutes or by ramps and 
wheelbarrows. 

The concrete seals in the cais- 
sons were placed under air, without 
using the materials lock, by a method 
which represents a departure from 
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previous practice. Above the top 
plug of each well, a steel hopper fed 
concrete, via a flap-type door, to an 
S-in.-dia pipe discharging into the 
working chamber. The lower end 
of the pipe was closed by a hori- 
zontally sliding gate, controlled from 
within the working chamber by a 
lever, so arranged that the release of 
the lever resulted in the automatic 
closure of the gate. Both gates were 
faced with rubber to provide air-tight 
closure. The operation was similar 
to the passage of material through a 
materials lock, similar blow-off valves 
being provided. In use, each pipe 
passed in turn 9 cu yd per hour, this 
rate being determined by the rate at 
which the two mixers could deliver 
concrete to the hopper. 


Superstructure Design 

As previously stated, the deck ts 
carried on four main girders spaced 
14 ft 4 in. apart with transverse floor 
beams. Investigation showed that 
these four girders would cost less than 
two girders with the conventional 
stringer and cross-girder deck system. 
They are riveted plate-girders with 
parallel flanges except in the vicinity 
of the piers, where they are haunched. 
The flanges consist of S in. X Sin. X 
’. in. angles with from one to four 
flange plates IS in. X *, in. Web 
plates are *'s in. and * in. thick, 
and vary in depth from S4 in. in the 
end spans to 168 in. at the haunched 
sections over the two central piers. 
The depth-to-thickness ratios for the 
webs are unusually high, ranging from 
aminimum of 190 to a maximum of 
340, the depth being measured from 
toe to toe of flange angles. 

Webs are stiffened by single verti- 
cal bulb angles placed under the 
floor beams, and spaced 5 ft 6 in. 
apart. These stiffeners, riveted to 
the web plate, lie between the toes of 
the vertical legs of the flange angles. 
The horizontal legs of the flange 
angles are connected to the stiffeners 


by welding a flange strut between 
them (Fig. 3). Horizontal stiffening 
is provided where necessary by single 
angles riveted to the web plate be- 
tween vertical stiffeners at approxi- 
mately one-third the depth of the 
girder from the adjacent compression 
flange. Stiffeners on the two outer 
girders are placed on the inside faces 
of the webs to enhance the appear- 
ance of the bridge as well as to sim- 
plify maintenance. 

Except for the end spans, the 
depths of the webs in the girders 
exceed S4 in.- As plates rolled in 
Australia are limited to an S4-in. 
width, webs were shop-spliced longi- 
tudinally by means of a “Union- 
melt’ butt weld, where girder depths 
exceed 7 ft. The distances between 
field splices of the main girders were 
limited by two main considerations 
transportation of girder sections from 
Brisbane, a distance of approxi- 
mately 400 miles, and the require- 
ment under cantilever methods of 
erection, that the weight of the erect- 
ing traveler should not become ex- 
cessive. The four girders are con- 
nected in the plane of the upper 
flanges by a lateral system composed 
of starred angles, while the lower 
flanges are supported by cross frames 
fabricated from angle sections and 
spaced at 22-ft intervals (Fig. 3). 
Structural and rivet steel for the 
superstructure conform to the re- 
quirements of Australian Standard 
Specifications No. Al-1940 and No. 
A33-1937 Class D, with a yield point 
in each case of not less than 35,000 
psi. 

The concrete roadway deck is sup- 
ported by I4-in. X 5'/»-in. I-beams 
spaced 5 ft 6 in. center to center, 
running transversely and bolted to 
the upper flanges of the main girders. 
Under each slab, all the transverse 
floor beams, except the center one 
(which is anchored), may move rela- 
tive to the upper flanges of the main 
girders, in the longitudinal direction 
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of the bridge. The concrete deck is 
insulated from longitudinal strains in 
the upper flanges of the main girders 
by the provision of slotted holes 
through which pass the top bolts 
connecting the floor beams to the 
girders. 

The roadway deck is of reinforced 
concrete, 42 ft between curbs, with 
a Slab 7 in. thick and curbs | ft high. 
On the vertical outside face of the 
curbs, reinforced concrete cantilevers 
5 ft 6 in. apart, bonded to the road- 
way joists, support precast footway 
slabs 5 ft wide and 3 in. thick, ar- 
ranged with their upper surfaces at 
curb-top level. The main expansion 
joint in the deck, placed at the north 
abutment, is of the interlocking 
finger type and provides for a move- 
ment of about 6 in. A similar joint 
is placed at the south abutment to 
accommodate the change of slope 
at the ends of the main girders. 
Intermediate slab expansion joints, 
55 ft apart, are of the “open-gap” 
type armored with vertical mild-steel 
flats 3in. X °/,in. 

Each of the four main girders is 
anchored to the south abutment. 
Here the bearings under the girders 
are of the single-rocker type, with a 
5-in. knuckle plate bolted to the 
under side of the girder and fitting 
over a spherical head on the 10-in.- 
dia rocker stub. The rocker itself 
has a radius of 6 in. and transfers its 
load to a steel base plate 3 in. thick. 

At the piers and at the north abut- 
ment, the bearings are of the twin- 
roller type. <A typical assembly is 
shown in a photograph. Rollers at 
intermediate piers are 16 in. in diam- 
eter. A concave seat recessed into 
the knuckle plate permits rotation of 
the girders about two axes at right 
angles. Mild-steel gear teeth dow- 
eled to the outside faces of rollers 
mesh with mild-steel rack plates 
doweled to base plates and saddle 
plates. These gear and rack plates 
will ensure alignment and prevent 
creeping of the rollers. 

The movement of the superstruc- 
ture relative to the substructure ts 
greatest at the north abutment, where 
it reaches an estimated range of 9 in. 
The allowable line bearing pressure 
for the rollers is based on U.S. Bu- 
reau of Reclamation Technical Memo- 
randum No. 399, using a factor of 
safety of 2. Steel for the bearings is 
a forged high-carbon steel with a 
minimum Brinell number of 200. 


After all four girders had been cantilevered 
to about midspan, two inner girders were 
carried ahead and landed on pier, on tem- 
porary roller bearings. Erection crane then 
retreated to bring two outer girders to pier. 
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Caissons were excavated under air and sunk about 7 ft to sound basalt 
rock. Here air-lock work on caisson for Pier 5 is in progress, with work 


on Pier 4, beyond it, nearing completion. 
Concrete is placed from old four-span eyebar suspension 


for girders. 


Remaining piers are ready 


bridge at left, which will be removed on completion of new crossing. 


Cantilever Erection of Superstructure 


Except for the first two fabricated 
lengths of each of the four main gird- 
ers and the four main bearings at the 
south abutment, all structural steel- 
work, bearings, and erection equip- 
ment were placed by a_ gasoline- 
engine-operated derrick crane. This 
crane weighed approximately 14 * , 
tons, had a reach of 50 ft, and was de- 
signed for a maximum lift of 7' » 


Jorst pack 


Flange struts 


Cleat - Honzontal stiffener 


7 Vertical stiffener 


Cieat 


Flange struts 


FIG. 3. Cross section through girder shows 
flange struts and arrangement of stiffeners. 


tons. It was mounted on rails at- 
tached to the upper flanges of the two 
inner girders and was moved forward 
on the track by two hand winches as 
erection proceeded. 

All steelwork erected in Spans 2 to 
6 was brought to the site as needed, 
by a barge loaded on the south bank 
and subsequently moored within easy 
reach of the derrick crane. For the 
first and last spans, the steelwork was 
lifted from storage areas on each bank. 


To correct sagging of girder ends as they 
approached a pier, jacking outrigger was 
placed so that girders could be seated. 
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Under the adopted system of erec- 
tion, the only falsework required was 
in Span 1. The remaining spans 
were erected by cantilevering from 
successive piers. During certain 
stages of the cantilevering process, 
the vertical reaction on the bearings 
at the next to the last pier from the 
cantilever ends was insufficient to 
ensure lateral stability of the main 
girder bearings against wind. To 
correct this condition, a temporary 
wind anchor was devised in the form 
of a reinforced concrete block con- 
structed on each of the river piers 
and on the south abutment. On 
both the vertical faces of the block 
parallel to the center line of the 
bridge, a bearing-plate was grouted 
and bolted into place. The wind- 
anchor strut embracing the wind- 
anchor block was bolted to the sway 
gussets of the lower flanges of the 
two inner girders. Roller units of 
17'/»-in. diameter were brought into 
operation by adjusting wedges be- 
tween bearing plates and gusset 
plates. This arrangement, while pro- 
viding restraint against normal wind 
loads, allowed free expansion of the 
girders under temperature variations. 

In Spans 2 to 6 the method of erec- 
tion followed a similar pattern. The 
four girders were cantilevered out 
together to a point approximately 
half way to the next pier. From this 
point the two inner girders were con- 
tinued until they were landed on the 
next pier. This procedure reduced 
stresses due to moments at the pier 
from which the span was cantilevered. 
At the point of change from four to 
two girders, special cross frames were 
used to transfer part of the load from 
the two inner girders to the two outer 
ones. 

At Pier 3 the deflection of the canti- 
levered ends of the two inner girders 
relative to their final position reached 
a maximum of 35 in. At each pier 


the deflection at the ends of the canti- 


levered girders was too great to per- 
mit erection over the pier without 
first raising the girder ends by jack- 
ing. This was done by attaching a 
jacking outrigger to the webs, rest- 
ing on the top flanges of the two inner 
girder sections adjacent to the pier, 
as shown in a photograph. A jacking 
column fabricated from two channels 
placed back to back, into which a 
45-ton Trewhella jack, anda 9 X 9 
timber were inserted, was placed on 
the pier top under each leading end 
of the outrigger. By raising the 
timber with the jacks, the inner 
girders were lifted sufficiently to per- 
mit the erection of the pier sections of 
the two inner girders. The spherical 
base of each jacking column rested 
on a steel base plate. The steel cap 
between the timber and the nose of 
the outrigger also had a spherical 
surface. This arrangement _per- 
mitted unrestrained movement of the 
propped girder ends in both lateral 
and longitudinal directions. When 
not in use, the jacking columns were 
held in place by a pipe brace attached 
to the upper end of each column. 

After the two inner girder sections 
were erected over the pier, both 
girders were lowered onto pairs of 
temporary roller bearings of 7'/,-in. 
diameter placed on both inner base 
plates. To insert the main bearings 
under the inner girders at this stage 
would have required jacking the girder 
up 2 ft 8 in. above the base plates. 
This would have overstressed the 
temporary sway frames connecting 
the outer girders to the inner girders 
near the center of the span. Sup- 
porting the two inner girders on tem- 
porary roller bearings 17 in. below the 
final height gave the best arrange- 
ment for the distribution of girder 
stresses. 

When all four girders at a pier were 
raised sufficiently to permit insertion 
of the main bearings, each girder was 
supported by a 6-in.-dia sand jack 


with cylindrical ends resting on the 
end of the main bearing base-plate. 
These sand jacks were designed to 
work at much higher pressures than 
had been used previously, the maxi- 
mum of 3,000 psi occurring at Pier 4 
Besides providing a means for the 
controlled lowering of the girders 
on to the main bearings, the jacks 
could accommodate any longitudinal 
movements due to temperature vari- 
ations occurring during the erection of 
the main bearings. 

As erection proceeded, the roadway 
joists were placed on the upper 
flanges of the girders behind the winch 
sled. Membrane curing was em- 
ployed during the placing of the rein- 
forced concrete roadway deck slab 
and in the manufacture of the pre- 
cast concrete footway slabs. 

Proportioning of erection gear was 
based on computed deflections and 
consequent jacking loads required at 
the ends of the cantilevered main 
girders. Observations taken of these 
end deflections during erection, indi- 
cated differences varying from '/» to 
5 percent from the calculated values. 

A feature of the cantilever erection 
method used was the small amount of 
erection equipment required. The 
gear provided was very flexible, be- 
ing adaptable to varying vertical 
cantilever deflections and to move- 
ments caused by temperature vari- 
ations and lateral wind forces of any 
likely intensity. 

The bridge was built for the Rock- 
hampton City Council and the 
Queensland Main Roads Depart- 
ment. Work at the site was directed 
by K. G. Pennycuick, city engineer 
of Rockhampton. The Coordinator 
General's Department, under the 
direction of the writer, designed the 
bridge and the erection gear, deter- 
mined construction procedure, and 
erected the structural steel work, most 
of which was fabricated in Brisbane 
by Evans Deakin & Co., Ltd. 


left: 


Girders are lowered onto permanent roller 
bearings using 6-in.-dia sand jack to control 
movement. 


Right: 


Twin-roller bearing supports each girder at 
each pier, permitting longitudinal movement. 
Since continuous span of 1,210-ft length is 
fixed at south abutment, its movement at 
north abutment may be as much as 9 in. 
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FIG. 1. New Florida Keys Aqueduct will fol- 
low route of existing aqueduct and of Over- 
seas Highway from Key Largo to Key West. 


Pans and specifications are now 
being prepared for the new Florida 
Keys Aqueduct, to extend 126 miles 
from the source of supply, on the 
mainland near Florida City, to Key 
West. Many aspects of the design 
were routine, or based on experience 
with the existing aqueduct, but the 
estimation of future demand up to 
1980 required extensive studies tak- 
ing into consideration the unprece- 
dented recent growth in the Keys 
area. 

Water for the Florida Keys is at 
present delivered through an aque- 
duct formerly owned and operated 
jointly by the U.S. Navy and the 
Florida Keys Aqueduct Commission, 
to which the Navy contributed two- 
thirds of the cost and the Commission 
one-third. When the contract was 
entered into, in 1941, it was believed 
that the 1 mgd allocated to the Com- 
mission (out of the 3 mgd total) would 
be sufficient for civilian needs for a 
period of 50 vears. 

The aqueduct was put in service in 
1942 and by 1947 the Commission 
was receiving 1.4 mgd, the maximum 
that could be spared by the Navy. 
But the demand for civilian water 
supply was skyrocketing beyond all 
expectations, making it necessary to 
place restrictions on water use. 
These restrictions became increas- 
ingly severe until residents were re- 
ceiving only a trickle. 

In 1952 the Commission decided 
to improve the situation by providing 
its own supply. It entered into a new 
agreement with the Navy whereby it 
surrendered its rights in the existing 
aqueduct and the Navy repaid the 
Commission's share of the original 
The Commission then entered 


cost. 
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into a new trust indenture by which 
it was permitted to improve its water 
supply system and construct new 
works. Early in 1952 the Rader En- 
gineering Co. was authorized to pre- 
pare an engineering report on a new 
water supply, delivery aqueduct, and 
distribution extensions. This report 
was submitted in July 1952, and plans 
and specifications are now being pre- 
pared for the new Florida Keys Aque- 
duct (Fig. 1). 


East Coast Growth Pattern 


The question arises as to why the 
1941 estimates for 50 years in the 
future were exceeded within 5 or 6 
years. The development of the east 
coast of Florida follows a common 
pattern in which transportation has 
been one of the controlling factors. 
The advantages of Florida as a winter 
resort were recognized at an early 
date, Ralph Waldo Emerson having 
spent a winter in St. Augustine in 
1827. With the establishment of 
through railroad connections between 
northern cities and Jacksonville, that 
city became an important winter re- 
sort. The tourists, however, found 
that they had escaped only partially 
from the northern winter, and when 
railroad transportation was extended 
to St. Augustine, it became the chief 
center of the resort trade. The same 
thing happened when the railroads 
were successively extended to Day- 
tona Beach, Palm Beach, and Miami. 

Although winter temperatures on 
the Florida Keys are two degrees 
warmer than in Miami, the Keys 
area did not experience the growth of 
its northern neighbors when railroad 
facilities became available in 1912, or 
when the county highway was opened 


Homestead 
Florida City 


o 0. 


in 1926. 


The lack of an adequate 
water supply and the ineffectiveness 
of the transportation facilities were 
barriers to further southward develop- 
ment. 


Key West Expansion in 1942 

When the present aqueduct was 
completed in 1942 there was an im- 
mediate increase in the growth of Key 
West and the Florida Keys, although 
the country was at war, travel was 
severely restricted, and construction 
of new homes and hotels was for- 
bidden except for military purposes. 
Families of servicemen and others 
connected with the defense effort 
crowded into Key West increasing 
the county's population in 1945 to 
over 19,000-——the peak for the area 
recorded in 1910. By 1950 the census 
population had reached 29,957 and 
the entire area was bursting at the 
seams with new developments. This 
growth of approximately 11 percent 
per year is continuing and is similar 
to the growth experienced in Dade, 
Broward and Palm Beach Counties, 
which has continued without serious 
interruption for the past forty years. 

The Florida Keys area now has 
excellent highway connections, good 
commercial airlines and bus service, 
common carrier freight by truck and 
an assured supply of good drinking 
water so that the southward shift of 
the resort business can be expected 
to follow the pattern already estab- 
lished in the areas to the north. 


Detailed Study for New Aqueduct 


Although the engineering problems 
in connection with the planning of 
the new aqueduct are similar to those 
encountered on any long aqueduct for 
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water supply, the amount of detailed 
study required varied considerably 
from that normally to be expected, 
Investigations leading to the con- 
struction of the existing aqueduct 
had conclusively shown that the water 
supply must be obtained from the 
mainland, and the supply works for 
this aqueduct were located in an 
aquifer yielding an abundant supply 
of water of excellent quality. It is 
proposed to secure the new water 
supply from this same area, and a 
tract of land a few miles from the 
present supply works has been ob- 
tained for the purpose. 

As the existing aqueduct parallels 
the single road that runs along the 
Florida Keys, and the new aqueduct 
must follow the same route (Fig. 1), 
experience gained from the existing 
aqueduct has simplified many of the 
detailed design problems. Also, ex- 
perience in operating the present 
aqueduct, with its multiple pumping 
stations and distribution problems, 
has indicated many of the steps to be 
taken in the design of the new aque- 
duct. However, the selection of the 
proper design capacity and the quan- 
tities of water to be distributed at 
various points presented some un- 
usual problems, as did the deter- 
mination of the probable net revenue 
to be derived from the system from 
the time it is put in operation until 
the design capacity is reached. 

Forecasts are usually made by 
extrapolating data obtained from 
previous history. In the case of the 
Florida Keys, opening the overseas 
highway in 193S and putting the exist 
ing aqueduct in operation in 1{42 
marked the beginning of a new era. 
The war, which ended in 1945, de- 
layed the full impact of this era until 
146 or 1947 so that only five or six 
vears of records truly represent the 
forces responsible for current growth. 
With such a short history as the basis 
of forecasts, it has been necessary to 
analyze all the economic factors 
carefully to arrive at a reasonable 
basis for design and to determine 
probable revenues. An_ extended 
survey of Key West, and more par- 
ticularly of the Florida Keys, was 
made. 

Statistics were obtained on school 
enrollment, gasoline electric 
power consumption, toll highway 
traflic, population, water consump- 
tion, meter installations, building 
permits and other data and were 
evaluated in terms of growth of the 
area. Forecasts of the telephone and 
electric companies were obtained as 
well as those of the various chambers 
of commerce. All these data con- 
firmed the view that 1947 marked the 
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FIG. 2. Meter installations were selected 
as best indicator of growth in water demand, 
although they do not truly represent recent 
increases because of many applications for 
new connections that have been discour- 
aged or denied. Lower gragh shows water 
consumption per meter. 


beginning of a new era. Since that 
time growth has been rapid and 
steady. 

The records of school enrollment 
and population do not show as high 
rates of growth as other factors, indi- 
cating that a substantial part of the 
growth is due to the tourist industry. 
Records of water metered to custom- 
ers show little increase since 1947, 
whereas the installation of meters has 
continued at almost a constant rate 
with the result that the consumption 
per meter has decreased steadily from 
350 gal per meter per day in 1947 to 
300 gal per meter per day in 1951. 
This reduction in metered consump- 
tion shows clearly the effect of restric- 
tions on the use of water and the 
inadequacy of the present supply. 

Meter installations were selected 
as the best indicator of the growth in 
demand for water resulting from the 
present development and were used 
as the basis for projecting this de- 
mand into the period following con- 
struction of the new aqueduct. Even 
this indicator does not truly represent 
the recent increased demand for 
water on the Keys because of the 
many applications for new connec- 
tions which have been denied or dis- 
couraged. The installation of meters, 
water sold to the Commission and its 
customers, consumption per meter, 
and the estimated number of meters 
that would have been installed with- 
out restrictions are shown in Fig. 2. 

The curve of meter installations has 
been projected to the year 1960 and 
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FIG. 3. Phenomenal growth of Keys area 
(Monroe County, Fla.) is reflected in esti- 
mated metered demand for water 1952 
1960. Step in curve C’ indicates additional 
1 mgd to be made available from existing 
aqueduct in 1953, through improvements 
now under construction. 


converted to metered water consump- 
tion using the average consumption 
of 350 gal per day per meter estab- 
lished before restrictions reduced this 
figure (Fig. 3, curve B). Similarly, 
the water demand, projected to 
1960, which would have occurred had 
no restrictions been placed on the in- 
stallation of meters, has been plotted 
in curve A of Fig. 3. Curve C repre- 
sents the estimated consumption of 
the Commission's customers to 1960. 
This curve is projected with no in- 
crease in consumption until the end 
of 1953, at which time it is antici- 
pated that an additional 1.0 mgd will 
be made available from the existing 
aqueduct as a result of improvements 
now under construction. The second 
increase will not come until after the 
new aqueduct has been put in opera- 
tion, after which an unlimited supply 
of water will be available to the Com- 
mission's customers, and many de- 
layed projects will come into being. 
Although an increase in water con- 
sumption from 0.75 ingd in 1945 to an 
estimated 5.0 mgd in 1960 seems 
incredible, all indicators bear out this 
phenomenal growth. In late 1952 the 
Navy installed a temporary pumping 
station on the existing aqueduct to 
relieve conditions. Immediately wa- 
ter consumption by the Commission's 
customers increased to over 2.0 mgd, 
still without permitting the restora- 
tion of normal pressures in the Key 
West distribution system, thus indi- 
cating that the demand projected in 
curve B of Fig. 3 would have been 
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equaled or exceeded if water had 
been available. 

The long-range forecast required to 
determine the design capacity of the 
new aqueduct could not reasonably be 
projected from available records. 
Here the development of other coun- 
ties in South Florida was used as a 
guide. The growth of Dade, Bro- 
ward, Palm Beach and Pinellas 
Counties was plotted from the time 
each had a population of 30,000—the 
1950 census population of Monroe 
County. It is reasonable to expect 
that Monroe County will follow 
similar growth pattern since, in each 
case, the tourist business has been 
largely responsible for the growth and 
this is the single most important fac- 
tor in the present growth of Monroe 
County. Areas available for develop- 
ment were checked in projecting the 
population forecast for Monroe 
County. With the projected popula- 
tion of 102,000 in 1980, the year 
selected as the design date, and a per 
capita consumption of 70 gal per day, 
the new aqueduct should be capable 
of delivering 7.14 mgd to customers 
and allowing for line losses should 
have a design capacity of 8.0 mgd at 
the supply end. 

Before the design could be started 
it was necessary to determine the dis- 
tribution of consumption along the 
aqueduct for each of the critical years 
throughout the life of the design. 
Although the growth at Key West 
has been rapid, and continues to be, 
there is a limited amount of land 
available for development and the 
pattern of development has already 
been established. Here it was esti- 
mated that the water demand would 
reach about 4.0 mgd by 1980, leaving 
approximately 4.0 mgd to be dis- 
tributed along the remaining 100 
miles. 

While there are several established 
communities along the Keys, includ- 
ing Marathon, Islamorada, Tavernier 
and Rock Harbor, the development 
has not been uniform among these 
communities nor limited to them. 
The growth at Marathon has been 
spectacular with nearly as many 
dwelling units under construction in 
1952 as previously existed in the 
entire community. Here also plans 
for extensive additional developments 
have been made and financed but are 
being held up because of the inability 
to get water. Both Islamorada and 
Tavernier are growing rapidly but 
there are no large-scale developments 
nearby to cause them to burst at the 
seams. 

Rock Harbor on lower Key Largo 
is near some large-scale developments 
that are getting under way and is 
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expected to grow very rapidly as soon 
as water becomes available. All of 
Key Largo is well suited for develop- 
ment; the land is high and lies within 
an hour's drive of Miami. Also the 
proposed causeway to be constructed 
north from Key Largo to Biscayne 
Key will provide an easy scenic access 
direct from Miami which will further 
boost the development of this area. 
At other points entire keys are being 
developed as exclusive residential 
areas which will have a considerable 
demand for water. 

These various growth factors were 
analyzed and the probable water 
consumption divided between 12 sec- 
tions along the Keys for each of the 
critical years in the design period. 
The phenomenal growth of the Flor- 
ida Keys outside of Key West is 
probably best demonstrated by the 
records of water consumption, which 
increased from 50,000 gal per day in 
1945 to over 500,000 gal per day in 
1952, or a tenfold increase in seven 
years. 

Once the required quantity of 
water had been determined and the 
amounts and points of distribution 
established, the design could proceed. 
The selection of pipe size was a mat- 
ter of economics requiring the de- 
termination of the proper balance 
between cost of construction and cost 
of operation and maintenance. Econ- 
omy of construction dictates the use 
of the smallest practical size of pipe 
whereas economy of operation dic- 
tates the largest practical size to keep 
pumping heads within reasonable 
limits on the extremely long line 
(Table I). Also the ability to finance 
the construction and to pay opera- 
tion as well as amortization costs 
entirely from revenue had an im- 
portant bearing on the design. 

Studies were made for a_ single 
pumping station and heavy walled 
pipe, for multiple pumping stations 
and thin-walled pipe, and for both 
multiple pumping stations and multi- 
ple thin-walled pipe. Under all con- 
ditions of operation throughout the 
design life of the aqueduct, the multi- 
ple pumping stations and single thin- 
walled pipe were found best to meet 
the limitations of financing, reason- 
able construction cost and reasonable 
operation cost. The initial con- 
struction would provide for two 
pumping stations, one at Florida City 
and one at Islamorada, with addi- 
tional pumping stations to be con- 
structed when and where needed. 

The pipe selected for the aqueduct 
is steel, lined with bituminous enamel 
and wrapped with an asphalt-impreg- 
nated felt. A '/;-in. wall thickness 
was selected for all diameters as best 


TABLE |. Selection of Aqueduct 


Sizes 
2 
gt & g 
2 & af : 
= Avs Ge 
1 26 
7.41 25.0 24 
2 105 
5.70 22 22 
3 79 
4.66 20.8 22 
4 47 
3.87 19.0 20 
Key West 0 
Average 21.9 22 
meeting the requirements of trans- 


portation, construction, and opera- 
tion. It is proposed to do all pump- 
ing with diesel-engine-driven cen- 
trifugal pumps operated at varying 
speeds, depending on the load. Ele- 
vated storage will be provided at each 
booster station to furnish a constant 
supply of water to the booster pumps 
and at the same time provide control 
for the supply pumps through remote 
water-level indicators located in the 
supply station. Water will be dis- 
tributed at intervals along the Keys 
from taps, with local distribution sys- 
tems generally of small-sized pipe. 
At Key West, water will be received 
in ground storage reservoirs and re- 
pumped for distribution, as at pres- 
ent. 

The magnitude of this project can 
best be illustrated by the following 


summary : 


Length of new aqueduct . 126 miles 
Length of 24-in. pipe 21.20 miles 
Length of 22-in. pipe . 58.10 miles 
Length of 20-in. pipe . ‘ . . 47.00 miles 
Length of aqueduct in trench . . 61.72 miles 
Length of aqueduct on pile eupeent. . 46.42 miles 
Length of on or struc- 

ture . 18.14 miles 
Design capac ity of . 8&8 med 
Design date. ....-. . 1980 
Number of pump stations, initial install 

lation 
Number of pump stations, witimate 
Total maximum Lowa head, ulti- 

mate . . . 1,578 ft 
Total installed horsepower, ultimate . 4,220 hp 
Estimated cost, initial construction. . $8,600,000 


I wish to express my appreciation 
to Samuel T. Drew, M. ASCE, Proj- 
ect Engineer, and to the other mem- 
bers of the staff of Rader Engineering 
Co. who have assisted in the prepara- 
tion of the data presented in this 


paper. 


(This article is based on the paper by Mr. 
Greenleaf presented before the Sanitary Engi- 
neering Division at the Miami Beach Con- 
vention ef ASCE. The session was pre- 
sided over by Lynn Perry, chairman of the 
Convention’s Technical Program.) 
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As more extensive use is made of 
radioactive materials, simple and 
economical disposal of radioactive 
wastes becomes a problem of increas- 
ing importance to research labora- 
tories, industry, the medical pro- 
fession, the Atomic Energy Commis- 
sion (AEC), and other governmental 
agencies. Whether or not the use of 
these materials will prove financially 
practicable depends to a great extent 
upon the cost of waste disposal. 
The AEC, realizing this, has 
financed a number of phases of re- 
search in an effort to lower the cost of 
waste treatment. The findings from 
these research projects are encourag- 
ing, especially in the field of bio- 


logical treatment. The standard 
processes for the treatment of 
domestic sewage show excellent 


promise of providing a solution, or at 
least a partial solution, where the 
amount of radioactivity is not too 
great. Initial results indicate that 


Trickling-filter sewage plant built to 


both the activated-sludge and the 
trickling-filter processes for treating 
domestic sewage are capable of con- 
centrating radioactive particles that 
are either in suspension or solution. 
When, therefore, the Central Fa- 
cilities Area of the National Reactor 
Testing Station needed both a modern 
sewage treatment plant and a waste 
disposal unit for a “hot” laundry con- 
structed to handle contaminated pro- 
tective clothing, the Idaho Operations 
Office of the AEC investigated the 
suitablility of a biological treatment 
plant to handle both types of waste 
simultaneously. Test runs were 
made in a pilot plant located at the 
Los Alamos Scientific Laboratory 
(see Report to Idaho Operations 
Office, USAEC, May 1952, by John 
F. Newell, Industrial Waste Branch 
AEC, Los Alamos) under conditions 
comparable to those expected in the 
proposed NRTS (National Reactor 


Testing Station) plant. Results 
FIG. 1. Flow chart 
shows arrangement 


of plant for treatment 
of both domestic sew- 
age and radioactive 
laundry waste. 


there were so encouraging that it was 
decided to proceed with the combina- 
tion unit at the Central Facilities 
Area of the NRTS, using a standard 
trickling filter. 

The trickling filter rather than an 


activated sludge system was in- 
dicated, since the former works better 
with variable flow, and at the Central 
Facilities Area, flows would be low 
over weekends and at night. 

The engineering firm of Horner and 
Shifrin, consulting engineers of St. 
Louis, was engaged to design the 
plant, using information and data 
furnished by the Idaho Operations 
Office. Design followed closely that 
normally used in standard trickling 
filter plants but with special pro- 
visions for: 

1. Precise measurement of flows of both 
laundry waste and sewage. 

2. Close control of flow rates through 
trickling filter 

3. Recirculation through trickling filter 
to obtain a constant-flow loading. 

4. Varying conditions of operation to 
find those best suited to the removal of 
radioactivity. 

The accepted design, as now being 
constructed, is represented in Fig. 1. 
The domestic sewage and the con- 
taminated laundry waste enter the 
plant by separate pipelines. Each 
flow is measured separately on record- 
ing flow meters (Kennison nozzles) as 
it discharges to a common wet well. 
Pumps force the mixed wastes up to 
and through bar screens into the pri- 
mary settling tank, where sludge 
settles and is later moved on to the 
digester. 

Liquid waste from the primary 
settling tank flows by gravity to the 
constant-level orifice box, which is 
adjustable up to 1,000 gpm, where it 
is mixed with recirculated sludge from 
the secondary settling basin and is 
discharged by gravity at a constant 
rate to the trickling filter. The 
orifice box is equipped with calibrated 


FIG. 2. Trickling 


filter of circular type 
consists of bed of 
sorted rocks 2 or 3 
in. in diameter, over 
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orifices of various sizes so that the 
desired rate of flow to the filter can be 
realized. A constant head on the 
orifice is maintained by an overflow- 
weir spillway that returns excess sew- 
age back to the suction side of the 
raw-sewage pumps or to the wet well. 

Trickling filter effluent flows by 
gravity to the secondary settling 
basin. The basin effluent is dis- 
charged to a wet well that acts as a 
chlorine contact basin. From here 
sewage lift pumps discharge the final 
effluent to a subsurface disposal field. 

Settled sludge in the secondary 
settling basin flows by gravity back 
either to the influent wet well or to a 
recirculation pump which lifts it to 
the constant-level weir box. A float- 
controlled butterfly valve in the wet 
well determines which path it takes. 
This valve passes secondary settled 
sewage make-up liquid to the wet well 
during periods of low flow so that the 
pump will have sufficient sewage to 
discharge at full capacity to the pri- 
mary settling basin. 

Sludge settling in the primary basin 
is moved periodically to the digester 
by a sludge pump controlled by a 
cycle timer that can be set for any 
desired pumping cycle. Scum from 
the scum well of the primary basin 
is moved by manually valving and 
operating a sludge pump as often as 
required. Sludge liquor from the 
digester is discharged automatically 
from one of three possible depths, 
back to the influent wet well. A 
second sludge pump continuously re- 
circulates the digester contents except 
in case of pump failure, when sludge 
removal from the primary basin will 
take precedent, and recirculation will 
be discontinued until repairs are 
made. 

The digester is heated by live steam 
from the laundry boiler plant, and 
equipped with a solid-type cover 
without gas recovery. All gas is 
discharged through a flame trap 
to the atmosphere. Scum difficul- 
ties are expected to be prevented 
by maintaining the digester full at all 
times, and by the constant agitation 
which will exist in the surface ex- 
posed in the gas dome, where re- 
circulation flow will be constantly 
discharging. 

Sludge processed in the digester is 
pumped to drying beds. Valves per- 
mit the same sludge pumps to be 
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used for thisstep. Conventional-type 
open drying beds will be used, care 
being taken to return all drainage 
water from the filters back to the 
plant’s wet well. 


Action of Trickling Filter 

Liquid sewage is trickled on to the 
standard trickling filter at rates of 1 
to 4 mgd per acre of rock-bed sur- 
face (mgad). The name filter is in- 
appropriate and misleading, but has 
been in use so long that it is nearly 
impossible to change. The word 
filter usually connotes removal of 
particles by a sieving process, whereas 
a trickling filter is a bed of coarse- 
grained material where purification is 
not effected by filtration, but by con- 
tact phenomena ascribed to absorp- 
tion, biological precipitation, ferment- 
ing action, and other actions asso- 
ciated with the life activities of 
micro-organisms. 

The functional part of a trickling 
filter consists of a bed of sorted rocks 
varying in size from 2 to 3 in. in di- 
ameter which are laid in basins vary- 
ing in depth from 5 to 10 ft (Fig. 2). 
On the under side of the rocks are 
underdrains which serve the dual 
purpose of letting air flow up or down 
through the rock bed and of collecting 
the sewage waste as it trickles through 
the bed. The underdrains discharge 
the sewage waste into the main drain 
to the secondary settling basin. 

The sewage liquid is spread evenly 
over the top of the rock bed by 
rotating distributors for round tanks, 
and by fixed nozzles for rectangular 
tanks. The sewage, trickling over 
and through the rock bed on its way 
down to the underdrainage collect- 
ing system, comes in contact with 
micro-organisms growing on the 
rocks. This growth (often spoken of 
as a slime growth) occurs because of 
the special environment created for 
it in the design of the filter and be- 
cause of the food available in the 
sewage liquid. This slimy growth is 
aerobic, that is, it can exist only in 
an oxygen atmosphere, provided by 
the air vents leading to the bottom 
of the rock bed, which enable the 
filter, literally speaking, to breathe. 

These organisms possess the power 
of first transferring to themselves 
matter in solution or suspension, 
abstracting from it food for growth, 
and finally transferring back to the 
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sewage the end product of decom- 
position, which is mainly organic 
matter in suspension that can be re- 
moved rather completely by settling 
basins. 

The radioactive particles in solu- 
tion or suspension that trickle over 
the filter bed are absorbed, or by 
other unexplained phenomena taken 
up, by the slimy growth. As the 
colonies of micro-organisms grow, 
they will continuously slough or peel 
off in various degrees and settle out 
in the secondary basin. This settled 
sludge will contain most of the radio- 
active particles originally found in 
the waste liquid. 

A small amount of sloughing goes 
on continuously, and an excessive 
film thickness is generally avoided by 
this natural unloading. Unloading 
may be spasmodic at times, during 
extreme changes temperature. 
When such violent unloading takes 
place, large amounts of suspended 
matter may be carried through to 
the secondary settling basin. It is 
at such times that radioactive par- 
ticles may be carried through the 
settling basin into the final disposal 
stream. To eliminate such excessive 
carry-over of suspended particles, 
the secondary settling tank is de- 
signed to be larger than that used in 
standard practice. 


Action of the Digester 


The principal function of a digester 
is to produce an environment ideal 
for the growth of anaerobic bacteria 
and other micro-organisms, the in- 
struments of digestion. These 
organisms, in their need for food, 
break down the complex organic raw 
sewage sludge pumped into the 
digester into simple, more stable sub- 
stances. The product resulting from 
the breaking down (digestion) of 
these complex organic sludges is a 
more or less stable, humus-like solid 
matter. 

During the process of digestion, a 
change in solid matter takes place 
and gas is liberated (methane and 
some carbon dioxide). The sludge 


solids and sludge liquids segregate, 
the stable substances settling to the 
bottom and the sludge liquor (super- 
natant) rising to the top. 
material 
fourth of its original volume. 


The sludge 
is reduced to about one- 
Each 
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time raw sludge is pumped into the 
digester, sludge liquor is replaced 
and overflows back to the plant in- 
take wet well by gravity. The rate 
of digestion, being a function of time 
and temperature, normally requires 
some type of heating. At the NRTS, 
live steam from the laundry boiler 
is ejected into the tank. Recircu- 
lation of the sludge in the digester 
tends to maintain a constant tempera- 
ture throughout the tank. No stir- 
ring mechanism is provided. 

Because of the relatively small 
amount of raw sludge digested, the 
volume of gas produced is minute. 
It is wasted to the atmosphere, since 
it is not economical to collect and 
utilize such a small amount. 

The design capacity of the digester 
is based on 5 cu ft of storage per 
capita. This is somewhat above 
normal design standards, but is 
thought desirable to provide extra 
storage time so that radioactive de- 
cay can proceed further before the 
sludge is removed to the drying beds. 
Continuous Recirculation Provided 

The essential difference between 
the NRTS plant and other conven- 
tional trickling filter systems is the 
utilization of continuous recircula- 
tion, with the result that the total 
filter loading is a little above that 
provided for in standard design. 
This variation from conventional 
procedure is based on research find- 
ings at Los Alamos, where tests in- 
dicated that while the rate of load- 
ing to the filter of the contaminated 
waste plus domestic sewage gave 
good results at about | mgad, re- 
circulation ratios of 5 to 1 and above 
gave the most satisfactory overall 
absorption of radioactivity. That is, 
the minimum total application rate 
to the filter should be approximately 
6 mgad. High ratios of recirculation 
appear necessary if effective removal 
of radioactive contaminants is to be 
realized. Rates of recirculation of 5, 
10, and 15 times the flow-through 
rates of the plant were tried, but it 
was found that 5 times produced 
sufficiently satisfactory results. 

Studies further indicated that the 
return of solids to the trickling filter 
was beneficial. It must be realized 
that the accumulation of such solids 
in a trickling filter eventually would 
require a portion of them to be dis- 
posed of elsewhere, either continu- 
ously or intermittently. Because of 
the special requirements for the treat- 
ment of radioactive wastes, flex- 
ibility has to be provided in the plant 
so that recirculation at various rates, 
intermittent or continuous disposal 

of secondary settled solids, and other 
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methods, can be accomplished in the 
operation of the plant. However, 
too much flexibility, especially in the 
methods of recirculation, may involve 
infringement of patent rights. For 
that reason only one recirculation 
method is planned, but the design is 
such that other methods of recircula- 
tion can be utilized with only a mini- 
mum of cost for alterations. 


Retention Tank Omitted 


Whether or not to provide a re- 
tention tank for the laundry waste was 
the subject of much study. The 
fact that the laundry will operate 
only 8 hours per day and 5 days a 
week made a retention tank appear 
mandatory at first. Most of the re- 
search carried on had been on the 
basis of a constant continuous laundry 
flow to the filters. A retention tank 
seemed desirable because it would 
act as a holding basin from which the 
S-hour flow could be dispersed to the 
plant over a 24-hour period. How- 
ever, it was decided to omit the re- 
tention tank for the time being. 
The tank would not help the inflow 
over weekends, and since the wet well 
and primary settling tank would act 
as a dilution as well as a retention 
tank and mixing chamber, it was 
decided to try the treatment without 
a special retention tank. The de- 
sign, however, will allow a tank to be 
added later with a minimum of extra 
cost. The uncertainties involved, 
including the capacity of the trickling 
filter to handle shock loads, made it 
seem advisable to try out the ability 
of the plant to concentrate this radio- 
active waste before spending money 
for extras. 


Action of Pumps 

There are three sewage pumps in 
the NRTS plant, with provisions for 
adding a fourth (Fig. 1). These 
pumps are of the non-clog bladeless 
type, and it will be possible to in- 
crease their capacities by impeller 
change if future loads require it. All 
pumps will be controlled automati- 
cally by float levels in the wet well. 
In normal operation sewage pump 
No. 3, of 150-gpm capacity, will be 
run continuously, admitting make-up 
water automatically through the 
float-operated valve in amounts 
needed to satisfy the capacity of the 
pump, even though the combined in- 
flow rates of the raw sewage and 
laundry waste are less than needed. 

When the raw sewage and laundry 
waste flows exceed the capacity of 
this pump, the make-up valve will 
close and the flow will be delivered 
to the primary basin by pump No. 3 
plus pump No. 2 (200 gpm), with 


No. 2 operating intermittently to 
keep pace with the inflow rate. 
When the inflow rate drops back be- 
low the capacity of pump No. 3, the 
float-operated valve automatically 
will come into action to supply make- 
up water for this pump. This is all 
accomplished by the contact posi- 
tions for operation of the pump and 
the position of the float on the butter- 
fly valve in the wet well. Transfer 
plugs on the pump controls will make 
possible the interchanging of any 
pump to function in any float-switch 
position. 

Sewage pumps No. | and No, 2, 
of 200-gpm capacity each, are so 
piped and valved that either or both 
can be used for recirculation. Nor- 
mally pump No. | will be used 
for this purpose. This pump takes 
suction from the sludge hopper line 
in the secondary settling basin and 
discharges to the  constant-level 
orifice box. The orifice openings 
normally will be set to take the full 
flow of the recirculation pump plus 
the overflow from the primary settling 
basin when pump No. 3 is in opera- 
tion. If both sewage pumps are in 
operation, there will be a gravity re- 
turn flow from the orifice box to the 
suction side of the recirculation pump. 

By removing a baffle in the orifice 
box, it will be possible to recirculate 
to the trickling filter the entire 
delivery of sewage pump No. | (re- 
circulation pump) and sewage pump 
No. 2 when valved to act as a second 
recirculation pump. By valving off 
the line to the make-up (float- 
operated) valve in the wet well, it is 
possible to eliminate recirculation to 
the primary basin and to operate 
either without recirculation or with 
recirculation controlled by the ca- 
pacities of the recirculation pumps or 
by the orifice control box. 

By the proper use of valves it is 
possible to operate the plant without 
recirculation in an entirely conven- 
tional manner. The make-up float- 
controlled valve returning recircu- 
lated flow to the wet well makes 
possible the removal of a part of the 
solids carried with the recirculated 
flow in the primary basin. Pro- 
visions are made so that most units, 
with the exception of the primary 
clarifier, can be bypassed should the 
need arise. The complete plant also 
can be bypassed through the present 
existing septic tank, which is being 
left in place for such an emergency. 


Monitoring Radioactivity 


The ratio of domestic sewage to 
laundry waste is estimated to be 


about 10 to 1, but the amount of 
radioactive 


contaminants that will 
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be present in the laundry waste is 
not known accurately. The amount 
of contamination reaching the treat- 
ment plant from the laundry will be 
partially controlled at the laundry by 
monitoring the waste as it leaves, and 
by discarding garments found to be 
grossly or dangerously contaminated. 
Contaminats are expected to be 
principally mixed fission products. 
There is a probability that the 
digested sludge will contain so much 
radioactivity that special handling 
may be required. Provisions will be 


made for monitoring the laundry 
waste inlet line and also the final basin 
effluent line. Monitoring of the di- 
gested sludge will be required each 
time it is withdrawn for drying. 
Special operating records are 
planned, to indicate the percent- 
age removal of all radioactivity. 
Since this will be the first plant de- 
signed for the removal of radioactive 
contaminants along with the treat- 
ment of domestic sewage, all opera- 
tions will be supervised closely and 
records maintained to determine the 


AEC Announces Success of Its Breeder Reactor 


Former Chairman Gordon Dean, of the 
Atomic Energy Commission, reported in 
June a revolutionary development in its pro- 
gram. The experimental breeder reactor at 
the Commission's National Reactor Testing 
Station in Idaho is “breeding’™ new fuel 
successfully, that is, it is converting non 
fissionable material into fissionable material 
as rapidly as the nuclear fuel is being con- 
sumed. It is theoretically possible to 
manufacture more fuel than is consumed 
It was this reactor that was the first known 
to generate electric power when, on Decem- 
ber 20), 1951, all electrical power demands of 
the reactor and the building, about 170 kw, 
were supplied from atomic energy. 

Some conceptions of the experimental 
breeder reactor are shown in the accompany- 
ing illustrations released by the Commission 
Heat is extracted from the reactor by liquid 
metal alloy of sodium and potassium ( Na-K), 


circulated at high temperature under radio- 
active conditions to a heat exchanger. Heat 
is removed from the exchanger by another 
circuit hot liquid Na-K alloy. This second- 
ary circuit, which is not radioactive, flows 
to a steam boiler and superheater. Elec- 
tricity is generated by a conventional steam- 
turbine-driven generator operating with 
superheated steam at 550° F and 400 psi 
Generator capacity is 250 kw. More de- 
tails of this plant are to be found in an 
article in the September 1952 issue of Vucle- 
onics by W. H. Zinn, Director, Argonne 
National Laboratory, Chicago, 

Gordon Dean, who resigned from the 
Commission on July 1, has been succeeded 
as chairman of the AEC by Lewis L. Strauss, 
New York financier and former member of 
the Commission, whose reappointment to 
the Commission was confirmed by the 
Senate on June 27, 


Cut-away view shows experimental breeder reactor and associated equipment. 
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future of such combined treatment 
plants. 
The operating results obtained 


from this plant will be of special 
interest, since it is the first plant of 
its kind, other than research pilot 
plants, to utilize the conventional 
biological methods of domestic sew- 
age treatment for the concentration 
and removal of radioactivity in 
waste liquids. Its operation may 
indicate a relatively simple and cheap 
method for the disposal of these 
wastes. 


Steam boiler was developed by Argonne 
National Laboratory for experimental 
breeder reactor. Its unique design pre- 
vents mixing of steam with Na-K coolant, 
with which it would react violently. 


Experimental breeder reactor at AEC Na- 
tional Reactor Testing Station in Idaho is 
housed in this building. Cost of plant, be- t 

gun in November 1949, is stated to be a 
$2,800,000. 
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FIELD HINTS 


A self-reading level rod of unusual 
accuracy, which was originally de- 
signed and built by the Bureau of 
the U.S. Coast & Geodetic Survey, 
has recently been entirely redesigned. 
This has been done with a view to 
greater ease in manufacturing and, 
more particularly, to reduce the fre- 
quency and cost of reconditioning 
after field use. 


Scale in Black and White Checkerwork 


The rod consists essentially of a 
scale which is a little more than three 
meters in length and is graduated in 
black and white checkerwork with 
markings 1 cm wide (0.393 in.). 
Each graduation must be correctly 
positioned from the bottom of the rod 
to within + 0.1 mm, or 0.004 in. 
Furthermore, as the rods are used in 
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Self-reading level rod easily reconditioned 


pairs, mates are required to be identi- 
cal to within 0.1 mm. 

To facilitate reading the rod, deci- 
meter intervals are colored alternately 
black and white and are appropriately 
numbered at the sides of the gradua- 
tions. The midpoint, or 5-cm inter- 
val, is marked by a cross. The re- 
verse side of the rod has a scale in 
feet, 10ths and 100ths, which serves 
as a rough check for gross errors 
against the accurate reading of the 
rod face. 

Mechanically, the rod is built with 
a 1-in.-wide strip of Invar with a low 
temperature coefficient, which car- 
ries the checkered graduations; a 
wooden backing piece to support the 
Invar and identification markings; 
and a hardened steel footpiece to 
which both strip and backing are 
rigidly attached. 

The Invar strip is held within 
metal guides set into the wood, so 
that it is free to move lengthwise. A 
spring and plunger arrangement at 
the top of the rod holds the strip 
taut. 


Painting of Graduations Simplified 


On the new rod, the checkered 
graduations are painted through a 
meter-long mask made of Invar of the 
same composition as the strip, so 
that no trouble is experienced be- 
cause of ordinary temperature 
changes. Only five settings are re- 
quired to paint the entire scale. A 
harder and more tenacious paint is 
used than was formerly employed so 


Self-reading level rod has 1-in.-wide strip of 
Invar (right) with black and white checked 
scale in centimeters. Each graduation 
must be correct to within +0.1 m. Spring 
and plunger arrangement at top of rod holds 
movable strip taut. Reverse side of rod 
(left), which supports Invar, is made of wood 
and has scale in feet, 10ths and 100ths. 


that the graduations have a longer 
life. 

The identification markings and the 
scale on the reverse side of the rod are 
applied in an entirely new manner. 
They are made up in sections of sheet 


bakelite engraving stock. Two kinds 
are used, one having black exterior 
surfaces, with a white layer in be- 
tween; and the other having white 
surfaces, with a black interior. The 
markings are formed by cutting 
through the outer layer in an en- 
graving machine, thus reproducing a 
suitable master character. The units 
are then fastened to the wooden part 
of the rod with wood screws. The 
new backing is somewhat thicker so 
that breakage should be materially 
reduced if not eliminated. 


Worn Footpiece Can Be Refinished 


The new footpiece is composed of 
harder material and has been made 
smaller and lighter by boring out the 
stem. The present design permits 
the introduction of shims at the point 
where the strip and footpiece join. 
These additions, with special tooling, 
permit a worn footpiece to be re- 
finished. The resulting reduction in 
length can be measured by means of a 
micrometer microscope and compen- 
sated for by shimming, so that rod 
calibration and mating will remain 
constant. 

The sides of the rod are protected 
by a special magnesium extrusion, 
which forms rounded edges above the 
markings and also covers their outer 
edges. The rod is also fitted with a 
thermometer which reads from —15 
deg to +55 deg C. All other com- 
ponents have been standardized to in- 
sure interchangeability, and special 
tools have been constructed where 
necessary. 

As a result of these changes in the 
original design, repairing and recondi- 
tioning can be done without the ex- 
tensive use of hand work, as has pre- 
viously been the case. 
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Frequently the surveyor has occa- 
sion to lay out an angle on the ground 
when a transit is not at hand. A 
method that I have found to be sim- 
ple and accurate to within | minute 
requires no equipment except a steel 
tape 100 ft long. 

This method utilizes the following 
general equations: 

In right triangle ACB, 


8 
c a 
c 
b 
By definition, 
a+bh+e= K (perimeter) . . (1 


Angles laid out in field with steel tape alone 


MARVIN GATES, J. M. ASCE, Field Engineer, Construction Department, New York Central Railroad, Syracuse, N.Y 


By definition, 


a=csnA/ (2) 


w 


b =ccosA\ 
Substituting Eq. 2 in Eq. 1, and 
solving for a, 6, and c, 
K 
1 + cot A + csc A 
K 
1 + tan A + sec 
K 
1 + sin A + cos A 


b= 


Problem : 
it long, to lay out an angle of 23° 06’. 


Solution : 


Given a steel tape 100 


100.00 
a= - 16.97 
1 + 2.3445 + 2.5488 
100.00 
= = 39.78 
1 + 0.42654 + 1.0872 
56.75 


ENGINEERS’ 


NOTEBOOK 


Backwater profiles solved by 


100.00 
1 + 0.39234 + 0.91982 


= 43.25 


100.00 


(check ) 


B (5675-ft 
Calibration) 


a= 


(0.00 and 100.00-tt 


78- 
calibration) line C (39 


Field Procedure Described 


1. The 0.00 and 100.00-ft calibra- 
tions are held on point A of the base 
line AC. 

2. At point C, the tape is either 
held or guided around by a nail. 

3. The engineer at B pulls the 
tape taut with a nail or pin at the 
56.75-ft calibration. Keeping the 
tape horizontal, he bobs down to 
accurately locate point B. 


Escoffier-Raytchine-Chatelain method 


A convenient method of determining 
water-surface profiles in cases where 
both the discharge and the starting 
elevation are indeterminate, appears 
to have been developed independ- 
ently in this country and in France. 
An early form was presented by 
Francis F. Escoffier in Engineering 
News-Record (June 27, 1946). He 


later revised his method to include 
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the effects of changes in velocity 
head, and presented the revision in a 
lecture before the Engineers’ Club 
of Mobile on December 16, 1949. 
The subject was treated further by N. 
Raytchine and P. Chatelain in the 
periodical, La Houtlle Blanche (May- 
June 1950). To publicize the method 
in this country was a particular wish 
of the late Harry W. Hill, Principal 


JOHN R. STIPP, Engineer, tilinois Division of Waterways, Springfield, Ill. 


Engineer of the Illinois Division of 
Waterways, who encouraged me to 


prepare this article. Since one set of 
curves will serve for different dis- 
charges, the method is somewhat 
more flexible than that presented by 
Irving Joseph, A. M. ASCE, in CiviL 
ENGINEERING (January 1952). 

The development of the Escoffier- 
Raytchine-Chatelain method is as fol- 
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lows: In Fig. 1, which shows in side el- 
evation a situation of steady flow, the 
heavy line O-O represents datum, the 
hachured line the channel bottom, the 
light solid line the water surface, and 
the dashed line the total energy line. 
Using Leach’s conveyance term, Ad, 


S = 


¢ where S is the slope of the 


total energy line; Ad can be evalu- 


ated by any of the variations of the 
Chezy 


formula (for example, by 


2 x,? 


> 


V, 
2 


? 


Fig. 1. Situation of steady flow is shown in 
side elevation. Heavy line O-O represents 
datum; hachured line, channel bottom; 
light solid line, water surface; and dashed 
line, total energy line. 


Elevation 


Fig. 2. F’ and F", functions of depth, are 
plotted for each section used in step computa- 
tions. 


Elevation 


Fig. 3. Third function of F introduced by 
Escoffier is F = 1/(2gA"). 
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ASO 
Manning, Kd = AR’). The 
elevation of the point p may be 
expressed in terms of Section 1 and 
Section 2 as follows: 


LE 
22+ 92 + Qe Kae 
Ve? 
ot 
TS +3 Kae 


Substituting Q A for V and trans- 
posing, 


= 
Le. 
2 Kd;? 2gA,? 


L@ 
2 

Factoring out Q* and arranging the 
terms to correspond to the graphic 
solution, 


(Zs + (2; + = 
1 L 


+n) 
2Kd)? 


The quantities, 


1 


2gA;? 


d 


+ L an 
2Kd;? 


here designated as F’ and F", respec- 
tively, are functions of the depth 
and may be plotted for each section 
used in the step computations (Fig. 
2). The value of ZL may be varied 
as desired for the several reaches to 
be used in the computation. 

To determine the water-surface 
profile, the designer starts, for a 
channel of mild slope, with the most 
downstream section, and from the 
point A of known elevation on the F’ 
curve, draws a line at a slope of —@Q? 
to the F” curve of the next section 
upstream. The intersection will be 
at the elevation of the water surface 
at this section. To proceed to the 
third section, a horizontal line is 
drawn from the last-mentioned inter- 
section to point B on the F’ curve for 
the second section, and a line of 
slope —(Q* is again drawn, from point 
B to the F" curve for the third cross- 
section. Elevations at following sec- 
tions are determined by a continuation 
of the process. 

Once the diagram is set up, a pro- 
file for any given discharge can be 
computed very rapidly. It is only 
necessary to draw the lines at a 
slope equal to minus the square of 
the discharge. 

The earlier method, presented by 
Escoffier in June 1946, is essentially 
the same as that described above 
except that the velocity-head terms, 
1/(2gA,*) and 1/(2gA;"), were 


omitted, and an approximate equation 
resulted: 


(22 +2) — (Zi +H) = + Pi) 


where |, Ad* was expressed as P. 

The effects of a velocity distribu- 
tion coefficient and of eddy losses 
may be readily included if desired. 
The velocity distribution coefficient 
is introduced by merely substituting 
it for unity in the numerator of 
1 (2gA*). Eddy losses, which occur 
in decelerating flow, are usually com- 
puted as some fraction of the loss of 
velocity head; to allow for them, the 
term 1/(2gA*) is multiplied by the 
complement of this fraction. Thus, if 
p is the portion of the change in 
velocity head in an expanding channel 
which is assumed to be lost, and if a 
velocity distribution coefficient of 
Cn is used, the term 1 (2gA*) is re- 
Ca (1— p) 

2gA? 

The dimension of the abscissa of 
Fig. 2 is sec 7/ft®. When a differ- 
ence in abscissa is multiplied by a 
slope of —Q* (dimension of ft © sec*), 
the resulting ordinate has the desired 
linear dimension, in feet. If consist- 
ent units of length and time are em- 
ployed throughout, the slope, —Q’, 
as computed in a strictly numerical 
fashion, will be correct. 

Escoffier has also pointed out, in a 
discussion (La Houille Blanche, May- 
June, 1951) of Raytchine’s and 
Chatelain’s article, some interesting 
properties of these curves and has 
introduced a third function, F = 
1/(2gA*) (Fig. 3). A line of slope 
— Q* through this curve intersects it at 
the two alternate depths, yy and y,; 
at these depths the total energy is 
OH. For the energy to be at a 
minimum, OJ//., the line must be 
tangent to the curve; this represents 
critical flow. This property is often 
useful in starting the computation of 
a water-surface profile. 

Whether a reach has mild-slope or 
steep-slope characteristics can be 
determined by the relative posi- 
tions of the F’ and F” curves. If 
the F’ curve at the downstream sec- 
tion of a reach lies entirely above or 
to the right of the F” curve for the up- 
stream section, as shown in Fig. 2, 
the reach has mild-slope charac- 
teristics. If the positions are re- 
versed, the reach has steep-slope 
characteristics. If the two curves 
coincide (an unusual situation), the 
reach has critical-slope characteris- 
tics. Also, the curves may inter- 
sect, in which case the reach has one 
type of characteristics for stages 
above the point of intersection and 
the other type for stages below. 


placed by 
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Determining the proper ratios be- 
tween rainfall, storage, pumping rate, 
pump horsepower, and storage-tank 
depth for an underpass or for tunnel 
drainage areas can be a time-consum- 
ing task if attempted numerically. 
For this redson the graphical pro- 
cedure here presented was developed 
and has proved to be a rapid method 
of designing pumping stations for 
drainage areas. 

The accompanying curves illus- 
trate the design of a railroad under- 
pass with an effective runoff area of 
107,000 sq ft in the vicinity of Hous- 
ton, Tex. The underpass pumping 
Station is designed to remove enough 
water to prevent a traflic stoppage 
from occurring more often than once 
in 50 years. 

The time curves for peak runoffs 
shown in Fig. 1 were obtained from 
Rainfall-Intensity Frequency Data, 
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FIG. 2. Flow curve is plotted from tangent 
lines drawn to 50-year-peak curve of Fig. 1. 
Cost curve is obtained by estimating annual 
cost for pumping and storage for various 
points on flow curve. 
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Pumping stations for drainage areas 
designed graphically 


OLIVER J. PARSONS 
Mechanical Engineer, Robert & Co. Assocs., Inc., Atlanta, Ga. 


published by the U.S. Department of 
Agriculture. Tangent lines drawn 
to the 50-year-peak curve are used 
to plot the flow curve of Fig. 2. 
The slope of a tangent line in Fig. 1 
is the pump capacity required to 
prevent any flooding with a storage 
capacity equal to the total-flow axis 
intercept. 

The cost curve of Fig. 2 is obtained 
by estimating the annual cost for 
pumping and storage for various 
points on the flow curve. The net 
storage volume required is the gross 
storage shown on the curves less 
the 40,000 gal of allowable road stor- 
age; that is, 40,000 gal in the road 
will not stop traffic. The only annual 
cost considered, other than depre- 
ciation and interest on the capital 
investment, is the electrical power 
cost. For this type of pumping 
load it is normally better to consider 


the kilovolt-ampere demand cost 
rather than the kilowatt-hour con- 


sumption. The minimum point of 
the cost curve gives the optimum 
pump capacity of 204,000 gal per 
hour, or 3,400 gal per min, and the 
gross storage required of 93,000 gal. 

Because of the type of maintenance 
and the load, two similar pumps for 
the load and another pump as an 
operating auxiliary are used. All the 
pumps discharge into a single con- 
duit. 

Curves for the piping system char- 
acteristics and pump characteristics 
are shown in Fig. 3. Level control 
distances B and C may be varied, but 
if they are decreased, the pump op- 
erating head which is set by the curve 
for “3 pumps, old pipe, 17-ft suction” 
will remain constant. If B or C is in- 


creased, the pump size must be in- 
creased to give the required capacity 


60 T 
FIG. 1. Time curves 


obtained from Rain- 
fall-Intensity Fre- 


A= Static discharge head above roadway 
B+C=Storage-tank depth 
C =Fioat-switch setting for pump No. 2 
for peak runoffs were > = 
B =Fioat-switch setting for pump No. 3 
above switch for pump No 8 


Min discharge 


quency Data, pub- 
lished by U.S. Depart- 
ment of Agriculture. 


FIG. 3. Curves show 
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piping-system and 
pump characteristics. 


Curve for “2 pumps, 10 
old pipe, 17-ft suc- 
tion” is added to show 


that final pump capac- 
ity exceeds original 
design. 


FIG. 4. Final system results are 
based on curve for ““2 pumps, old 
pipe, 17-ft suction” in Fig. 3. 
Distances from pumping-rate 
curve to peak curves give storage 
curves. 
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at the increased operating head. 
Distances B and C are determined by 
the piping friction. The friction 
curves are shown dashed in Fig. 3. 

In order to specify the pump re- 
quired for the service, the full operat- 
ing range is necessary. The maxi- 
mum delivery for any one pump is 
shown by the curve for ‘1 pump, new 
pipe, 17-ft suction.” This curve 
normally determines the maximum 
pump horsepower. This condition 
of operation will never be reached 
unless pump No. 2 should fail. 
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FIG. 1. Torsional instability graph for an H- 
section (d/b = 0.20) shows good agreement 
between theoretical and test results. 
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FIG. 2. Torsional stability graph for a flat 
plate shows general agreement in form of 
curve although plates compared were not 
exactly the same. 
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The curve for “2 pumps, old pipe, 
17-ft suction"’ is added to show that 
the final pump capacity exceeds the 
original design requirement. This 
new increased pumping rate is used 
to show the final system results in 
Fig. 4. 

The curves of Fig. 4 are similar to 
those of Fig. 1 except that the new 
curve for the pumping rate is added. 
The distances from the pumping-rate 
curve to the peak curves give the 
storage curves. 

As an added refinement in design, 


Two torsional response’ curves for 
freely oscillating, elastically sup- 
ported models are here presented. 
The first, Fig. 1, is for an H-section 
in which d/b= 0.20. The second, 
Fig. 2, is for a flat plate. 

The tests on which these graphs 
are based were carried out in an effort 
to provide some general confirmation 
of the theory of analysis of aero- 
dynamic instability of suspension 
bridge decks presented by D. B. 
Steinman, M. ASCE, in his paper, 
“Aerodynamic Theory of Bridge 
Oscillations,’ which won the Norman 
Medal and was published in ASCE 
TRANSACTIONS, Vol. 115, 1950. His 
analysis utilized the static lift, drag, 
moment and pressure distribution 
tests on straight and curved models 
of a bridge deck. He was able to 
deduce the instability response graphs 
for torsional and vertical motion of a 
flat plate and a girder section of the 
approximate proportions of the orig- 
inal Tacoma Narrows section. 

At the time Dr. Steinman’s paper 
was presented, basic dynamic test 
data were virtually non-existent, and 
a good check of the theory was diffi- 
cult to obtain. The two series of 
tests here reported are of interest in 
this connection. Although some dis- 
crepancies exist, it is felt that the 
test results provide additional con- 
firmation of the general validity of 
the theory which was proposed by 
Dr. Steinman. 

The experimental and theoretical 
results for an H-section (d b= 0.20) 
are compared in Fig. 1. The agree- 
ment is generally good, particularly in 
the highest instability region and at 


Tests confirm Steinman theory 
of bridge oscillations 


F. J. MAHER, Professor of Applied Mechanics, Virginia Polytechnic Institute, Blacksburg, Va. 


a curve for storage versus water 
level can be drawn. From. this 
curve, using the 100-year storage, the 
maximum flood level above the road 
can be determined. The pump mo- 
tors should be located above this 
flood level. 

As can be seen from the design 
work, the graphical method gives the 
engineer a visual picture of the sys- 
tem performance. The design can be 
easily modified without the necessity 
of repeating time-consuming calcula- 
tions. 


the last critical point (V’/Nb = 2.5), 
in which V=velocity and N=fre- 
quency. The discrepancy in the 
lower regions may be partly explained 
by two major points of difference in 
theory and test. In the theory, the 
damping rate as measured by the 
logarithmic decrement 6 is based on 
the linear theory of viscous damping 
and on the values of slope at the origin 
of the static curves. In the tests, it 
was necessary in the stability regions 
to deflect the model through some 
initial angle and measure the damp- 
ing over some finite decrement (in 
this case from 1 deg to 0.5 deg, ap- 
proximately). 

In the regions of instability, the 
model was first held in a position of 
equilibrium. After release, the dec- 
rement was based on the increase 
of amplitude from 0.5 deg to 1.0 deg 
approximately. The records  ob- 
tained were actually a composite of 
viscous, internal and perhaps some 
Coulomb damping. 

Separation of aerodynamic from 
total damping is generally obtained 
by direct subtraction. While this is 
general practice, it may be open to 
question when the non-linear com- 
ponents of damping represent a large 
part of the total. Experimental re- 
sults have shown some indication that 
the value of 6 varies with amplitude. 
(At a later date, it is intended to 
study the effect of amplitude and 
initial angle of attack on the in- 
stability response). Another possible 
reason for the discrepancy is the fact 
that the lower values of Nb were 
run at a much smaller value of 
Reynold’s number than were the 
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static tests on which the theory is 
based. 

The correlation between the results 
on two flat plates is shown in Fig. 2. 
Unfortunately, the two plates were 
not exactly the same, so that the re- 
sults are comparable only on the basis 
of being members of the same family 
of curves. On that basis, however, 
the agreement is good. 

In both figures, the ordinates of the 
theoretical curves have been increased 
to compensate for differences in air 
density, weight of deck, width of 


deck, and radius of gyration about 
the center of rotation. The curves 
drawn through the field of experi- 
mental points are only approximately 
fitted to the data. 

All values shown are corrected for 
structural damping. The structural 
damping was obtained in the follow- 
ing fashion. The model was removed 
and a cylindrical bar was placed be- 
tween the bearing supports. A small 


rod normal to the cylinder carried 
adjustable weights to produce the 
same moment of inertia and the same 


THE READERS 


WRITE 


To THE Eprror: In his article, ‘‘Grid- 
Type Footings Support California State 
Capitol Extension,” in the June issue, Frank 
A. Johnson states: 

“In these continuous footings the usual 
problem of reconciling the upward reactions 
due to soil pressure with the support of- 
fered by the column loads was encountered. 
In extreme cases the widths of the footings 
were varied, and reasonable agreement be- 
tween column load and soil reaction was 
achieved. The computations were of neces- 
sity tedious and involved a great deal of 
cut and try.” 

It is not my intention to reflect on the de 
sign reported in the above-mentioned 
article, especially since it is not evident from 
the cited data whether or not the deflections 
of the foundation were taken into account. 
However, in my own experience I have re- 
peatedly come up against attempts by 
some designers to follow a procedure similar 
to the one indicated above. Briefly, this 
procedure is to regard the continuous foot- 
ing as an inverted continuous beam uni- 
formly loaded with soil pressure and sup- 
ported by the columns. The moments are 
computed as for a continuous beam on level 
supports. 

The resulting reactions are then com- 
pared with the actual column loads. Ex- 
act agreement being likely only by the 
sheerest of coincidences, if the discrepancy 
in individual columns is of the order 10, 
20, or even 30 percent, it is often disre- 
garded. Only if the divergence becomes 
very large is the designer apt to become 
perturbed, in which case he would at- 
tempt to achieve a semblance of agreement 
by some such means as varying the widths 
of the footings or the soil pressure in in- 
dividual spans. 

The error underlying this procedure 
should be obvious when it is realized that 
continuous footings on yielding soil do 
settle and deflect varying amounts under 
the different columns. Thus the ‘inverted 
continuous beam” may have any set of 
reactions consistent with the laws of statics, 
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Continuous Footings Often Wrongly Designed 


and not necessarily that particular set which 
is associated with unyielding supports. 

The real indeterminate feature in the 
design of such foundations is the distribu- 
tion of soil pressure, but this is in practically 
all cases assumed as uniform anyway. Once 
this assumption has been made, the com- 
putation of the moments in the footing be- 
comes a matter of simple statics. The 
moment at any section of the footing is 
equal to the algebraic sum of the moments 
of all the external forces to one side of that 
section, the soil pressures acting upward 
and the column loads acting downward. 
These moments, and only these, represent 
the true state of stress within the footing, 
subject to the one qualification that the 
assumption as to the distribution of soil 
pressure is reasonably true to fact. 

The moment diagram for a uniformly 
loaded continuous beam on level supports 
generally looks like the accompanying 
Fig. 1 (a), with easy positive and negative 
moments alternating in every span. How- 
ever, if the interior column loads exceed 
the theoretical reactions of such a beam by 
even a moderate amount, the true moment 
diagram will resemble Fig. 1 (6). It is not 
unusual for the actual maximum moments, 
shown in (6), to be 10 or more times as 
large as the theoretical, shown in (a), for the 
same beam and loading. 

Combined footings, as well as mat- and 
grid-type foundations are usually resorted 
to in order to minimize differential settle- 
ments on cohesive soil strata. The as- 
sumption of uniform soil pressure itself 
must be used with caution in such founda- 
tions. It is well known that extensive 
foundations on such soils tend to “dish” 
in the center, which is saying that the 
“foundation modulus” varies for different 
areas under the structure, being lower at the 
center and increasing towards the edges. 

To reduce the amount of ‘dishing’ to a 
tolerable minimum it is necessary to load 
the interior portions of such a foundation to 
a lower intensity of pressure than those at 
the perimeter. Since the distribution of 


The 
inertia system was then oscillated and 
the decay measured as in the model 


frequency as the model system. 


tests. The method eliminated any 
effects of frequency and amplitude, 
and although it did not eliminate 
possible atmospheric damping of the 
inertia bar and weights, it was felt 
that the procedure was the best ob- 
tainable under the circumstances. 

The author wishes to acknowledge 
the aid of the Research Corporation 
of New York in making the test work 
possible. 


Soil pressure = 10 hips per ft 


225 hips 


| 


100 


Max. +M = 1675 hip ft 
| 
Soil pressure = 10 per ft 

(6) 


FIG. 1. Moment diagram for uniformly 
loaded continuous beam on level supports, 
which typically appears as in (a), may actu- 
ally resemble (b) if interior column loads 
exceed theoretical reactions of such a 
beam by even a moderate amount. 


the load in .nany structures is just the re- 
verse of that requirement, the continuous 
elements of the foundation are called upon 
to transfer, by means of beam action, a 
good part of the building load from the 
middle to the outlying parts of the sup- 
porting soil. When allowance is made for 
this condition, the maximum moments in 
the footing are likely to be half again as 
large as those for uniform soil pressure 
If a continuous foundation is to be capable 
of performing its function of reducing dif- 
ferential settlements, it must be designed 
for the large moments indicated above to 
give it the necessary rigidity. Otherwise it 
will be very flexible and quite incapable of 

serving its intended purpose. 
ABRAHAM I. GARTNER, A.M. ASCE 
Contract Supervisor 
Foster-W heeler Corp. 

New York, N.Y. 
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SOCIETY 
NEWS 


Annual Convention of ASCE to Make 
Most of New York Location 


An extensive technical program, in- 
spection of facilities at the Fairless Works 
of U.S. Steel, numerous social events and 
a post-convention inspection of Kindley 
Air Force Base in Bermuda are some of 
the highlights of the program for the 1953 
Annual Convention of ASCE rhe 
Statler Hotel in New York will be head 
quarters for the Convention, to be held 
October 19-23-——-New York's most reli 
ably good weather period of the year. 


Mass Transportation Major Theme 


Several of the Technical Divisions are 


cooperating in presenting for study vari- 
ous aspects of the major technical pro- 
gram theme, mass transportation. Alto- 
gether some 30 sessions are being sched- 
uled, with recent developments in all 
fields of civil engineering to be repre- 
sented. The Divisions are utilizing the 
New York locale advantageously in 
scheduling inspection trips to works in 
progress, with all joining in an entire 
day devoted to a trip over the New Jer- 
sey Turnpike to the Fairless Works of 
U.S. Steel, near Morrisville, Pa.  Be- 
cause of the wide variety of objectives of 


Committee in charge of New York Convention of ASCE includes (seated, left to right) Don 
P. Reynolds, Emil A. Verpillot, Jewell M. Garrelts, Mrs. Raymond L. Brandes, and Raymond 
L. Brandes, chairman. Standing are S. D. Stickel, John F. Molloy, William S. LaLonde, 
Robert H. Dodds, Roger H. Gilman, Thomas J. Fratar, Walter S. Douglas, and John R. 


Zehner. 
tiful waterfront hotel, the Princess. 
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Upper view shows headquarters for post-convention tour in Bermuda—the beau- 


interest on this tour, several specialty 
groups will be formed for inspection of 
facilities of their own major concern. 


New York Best in October 


Because many have an eye to the 
weather when they plan attendance at an 
ASCE meeting, the Convention takes 
advantage of the best time of the year in 
New York. Mild, sunny days will favor 
inspection trips, good transportation 
connections (and shopping expeditions 
for the wives, too, you can be sure). 
The latter factor affected the selection 
of the headquarters hotel. 

To accommodate the expansive pro- 
gram of events and the large attendance 
of a convention as well as for convenience 
in shopping, the commodious Hotel 
Statler will again house the New York 
Convention. Located on Seventh Ave- 
nue at 33rd Street, the Statler is directly 
opposite the Pennsylvania Station with 
underground corridors connecting the 
two. In addition to customary direct 
service to air, rail and bus terminals, the 
hotel has its own subway station in the 
basement, and complete parking service 
for those driving to the Convention. 
Shops and services of every kind are in, 
or connected directly to, this convention- 
designed hotel. 


Offers Variety of Social Events 


For the entire week of the Convention, 
nearly continuous entertainment has been 
planned. The annual dinner-dance— 
a formal party with reception, entertain- 
ment, banquet and dancing, scheduled 
for October 21—-will be a highlight. An- 
other evening will feature a smoker for 
the men and special entertainment for 
the women. 

An outstanding international figure 
will be keynote speaker at the Member- 
ship Luncheon, another annual event. 
On other days luncheons, cocktail par- 
ties and dinners will be sponsored by 
Technical Divisions, alumni groups, and 
related organizations. One luncheon be- 
ing arranged by the Highway Division 
will open a series of sessions on the New 
York State Thruway. Another, spon- 
sored by the Construction Division, will 
feature construction financing. Similar 
functions are being scheduled by the 
Sanitary Engineering, Engineering Me- 
chanics and Soil Mechanics and Founda- 
tions Divisions. 


August 1953 * CIVIL ENGINEERING 


rae: 
’ 
‘ 
| 


Special attention has been given to 
entertainment for the many wives ac- 
companying their husbands to the Con- 


vention. Several parties, excursions and 
fashion shows are scheduled. As the 
entertainment capital, New York has a 
vast variety of features, upon which the 
Ladies Committee has drawn heavily to 
provide a program of interest to all. 


Air Base Inspection in Bermuda 


An unusual opportunity to visit a 
major offshore installation is offered in a 
post-convention inspection tour of Kind- 
ley Air Force Base, Bermuda. This 
tour will leave New York by air on 
Saturday immediately following — the 
convention events in New York, and will 
combine a brief autumn holiday with the 
inspection of engineered facilities. 


A new ASCE Committee on Conditions 
of Practice in the profession, organized 
at Little Rock, Ark., in April (May issue, 
page 63), is an important development 
in Society operation. It is one outgrowth 
of recommendations of the Task Com- 
mittee on Division Structure in its report 
to the Board of Direction in 1952. 

In the past, the Society's professional 
committees, as contrasted with activities 
of the Technical Divisions, have func- 
tioned quite independently and with 
only casual direction from the Board 
Committee on Coordination of Profes- 
sional Activities. On the other hand, 
the Technical Divisions have had the 
benefit of coordination and direction 
from the Committee on Technical Pro 
cedure which, in turn, is responsible to the 
Board Committee on Division Activities. 

There has been a growing conviction 
that the work of certain standing Society 
committees in fields other than the purely 
technical should be more closely coordi- 
nated. Numerous matters are of concern 
to two or more committees. A clear 
understanding of the work of each is 
important to all. Therefore, following 
the pattern already developed for Tech- 
nical Activities, the department of Condi- 
tions of Practice has been created 

The accompanying diagram, Fig. 1, 
shows the organization structure for 
both departments. It is to be noted that 
the Board Committee on Coordination of 
Professional Activities, as such, is 
abolished. That committee, with 
slightly expanded membership, now be- 
comes the Executive Committee of the 
Committee on Conditions of Practice. 

In Bylaw language: 


“The Committee on Conditions of 


Practice shal] coordinate all the activities 
of the committees represented on it and 
shall make recommendations to the Board 
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New projects at the Kindley base in- 
clude a power house, a sea water distilla- 
tion plant, a new sea wall, and improved 
facilities for storage of aircraft. Engi- 
neers’ families will be interested also in 
the Hurricane Hunters Squadron and the 
Air Rescue Squadron which are based at 
Kindley Field. The Annual Conven- 
tion Committee and the Air Transport 
Division are joint sponsors of the inspec- 
tion trip, to which the commanding officer 
of the base will be host. 

It is expected that many will wish to 
enjoy the outstanding holiday facilities 
of Bermuda while making the trip. With 
this in mind, the pleasant Hotel Princess 
has been selected as headquarters for the 
tour, and plenty of opportunity will be 
given for sightseeing about the Coral Isles. 
Leaying New York on October 24, by 


New Committee on Conditions of Practice Explained 


of Direction with respect thereto. 
Among other duties it shall review the 
annual program, needs, and budget of 
each professional committee and make 
appropriate recommendations. It shall 
stimulate or redirect the activities of any 
professional committee as found neces- 
sary. The committee shall meet once 
each year at a time and place of its own 
choice, subject to approval by the 
Board of Direction.” 

The new committee, with ASCE Vice- 
President A M Rawn as chairman, held 
its first meeting in Little Rock, on April 
12, for purposes of organization and to 


Giant Constellation flight, the tour will 
return to New York, also by air, on Octo- 
ber 28, giving five full days in Bermuda. 
The trip has been arranged especially for 
the convenience of those attending the 
Annual Convention. Arrangements can 
readily be made to remain longer in Ber- 
muda by those desiring to do so, The 
all inclusive price for the tour, including 
the Hotel Princess is $185.10. 

To assure reservations, an early deci- 
sion is essential. Full informative pamph- 
lets are available on request from Leon 
V. Arnold, 36 Washington Square West, 
New York 11, N.Y. Mr. Arnold is the 
travel consultant who has been in charge 
of many similar ASCE tours in past years. 

The full Convention program will be 
printed in the September issue of Crvit 
ENGINEERING. 


consider the scope of its activity. During 
the coming year Vice-President G. Brooks 
Earnest will be chairman. 

It is the view of the committee that 
numerous problems in the field of Condi- 
tions of Practice are of such importance 
and such widespread interest as to war- 
rant the presentation of special papers to 
the membership of the Society. To 
that end, plans are under way to schedule 
special sessions on such subjects at Society 
Conventions from time to time. 

Creation of the new department is 
regarded as a much needed step in round- 
ing out the activities of the Society and in 
furthering its stated objective of ‘‘ad- 
vancement of the science and profession 
oi engineering.” 


| 


Technical Activities 


Conditions of Practice | 


| 


COMMITTEE ON CONDITIONS OF PRACTICE 


Executive Committee 
Junior Vice-President of Society, Choirmon 


Vice-President who will become Junior Vice-President next yeor, 
Vice-Choirmon 


Contact Members of committees listed below 


COMMITTEE ON DIVISION ACTIVITIES 
Senior Vice-President of Society, Chairmon 
Vice-President who will become Senior Vice-President next year 
Chairman of Committee on Publications 
Chairman of Committee on Research 
Not more than two other members of Board 


COMMITTEE ON TECHNICAL PROCEDURE 


Full Commvttee. 
All members of Executive Committee Senior Vice-President of Society, Chairman 
plus All other members of Committee on Division Activities 

Current chairmen of committees on: Current chairmen of the executive committees of the 13 Technical 
Condi Divisions: 
Engineering Education Air Transport Power 
Junior Members City Planning Sanitary Engineering 
Local Sections Construction Soil Mechanics & 
Eng ng Mechoni Saunt 
Registration of Engineers Highwoy Structural 
Solories Hydraulics Surveying & Mapping 
Student Chapters Irrigation Waterways 

FIG. 1. Organization chart shows method of coordinating activities of ASCE in fields of 


Conditions of Practice and Technical Activities. 


Executive Committee of Committee 


on Conditions of Practice has same membership (slightly expanded) as that of Committee 
on Coordination of Professional Activities, now abolished. 
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World-renowned St. Anthony Falls Hydrau- 
lic Laboratory will be a major attraction for 
hydraulics experts attending the forthcoming 
International Hydraulics Convention, Au- 


gust 31-September 4. 


The forthcoming International Hy- 
draulicsC onvention in Minneapolis, spon 
sored jointly by the Hydraulics Division 
of the American Society of Civil Engi- 
neers and the International Association 
for Hydraulic Research, will be the focal 
point for hydraulic engineers throughout 
the world, August 31-September 4. (See 
the July issue, pages 59-61, for details 
of the program.) New developments in 
hydraulic design and research will be 
discussed by specialists from this country 
and abroad to add to the fund of knowl- 
edge in the fields of sediment transporta 
tion, air entrainment, density currents, 
and wave and shore structures. These 
are subjects of increasing importance, 
both from the point of view of engineering 
design and engineering economics. There 
are 49 papers by authors from 13 countries. 

In addition to the technical sessions, 
the convention will provide an oppor- 
tunity for hydraulic engineers to meet 
each other, discuss common problems, 
and develop a mutual understanding 


Tellers Canvass Ballot for 1954 ASCE Officers 


June 30, 19393 


To the Secretary 
American Soctety of Civil Engineers: 


The Tellers appointed to count the 
Ballot for Official Nominees report as 
follows 


For Vice-President —Zone I 

(Term October 1053-October 1955) 
Enoch R. Needles 338 
*Irving V. A. Huie 36 
Scattering 331 
tIneligible Candidate 77 
Void l 
Blank 14 
Total 
For Vice-President—Zone 1V 

(Term October 1953-October 1955) 
Mason G. Lockwood 1,277 
Scattering 65 
tIneligible Candidate 
Void 5 
Blank 9 


Total 
For Director—District 1 


(Term October 1953-October 1956) 


William S. LaLonde, Jr. 252 
Scattering 153 
tIneligible Candidate 68 
0 
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Blank 16 
Total 489 


-District 4 


(Term October 1953-—October 1956) 


For Director 


Oliver W. Hartwell 321 
Scattering 21 
TIneligible Candidate 45 
Void 0 
Blank 
Total SSS 


For Director—District 8 


(Term October 1953-October 1956) 


Thomas C. Shedd 600 
Scattering 10 
tIneligible Candidate 23 
Void 0 
Blank 0 
Total 633 
For Director—Disirict 11 

(Term October 1953-October 1956) 
Samuel B. Morris 556 
Scattering 124 
tIneligible Candidate 64 
Void. 0 
Blank 14 
Total 758 
For Director —District 14 

(Term October 1953—October 1956) 
Ernest W. Carlton. 391 


Hydraulic Engineers to Meet in Minneapolis 


with technical experts from many parts 
of the globe. 

In order to help visitors get the most 
out of the meetings in the limited time, 
all the papers to be presented will be in- 
cluded in the convention Proceedings and 
published prior to the convention. The 
bound Proceedings will be on sale at the 
time of registration for $4.50, and a 
limited number will probably be available 
after the convention at 36. 

The technical sessions will be held on 
the campus of the University of Minne- 
sota in the Auditorium of the Museum 
of Natural History. Many will want to 
visit the university's world famous St. 
Anthony Falls Hydraulic Laboratory. 
Also of much interest will be the naviga- 
tion developments of the Upper Missis- 
sippi, involving the canalization of the 
river by means of locks and dams. Visi- 
tors may also wish to combine profes- 
sional interests with vacation pleasure 
and recreation by taking advantage of 
Minnesota's renowned lakes and streams. 


Scattering 17 
tIneligible Candidate 25 
Void 2 
Blank l 
Total 4136 


For Director—District 13 


(Term October 1953—October 1956) 


Raymond F. Dawson 525 
Scattering 36 
tIneligible Candidate 2 
Void 2 
Blank 3 
Total 56S 
Total number of ballots counted . 5,699 
Ballot envelopes without signa- 

... 6 


Respectfully submitted, 

Rosert E. Wuirte, 
Chairman 

Epwarp WINsLow, JR., 
Vice-Chairman 


Arthur R. Luecker 
Herbert M. Mandel 
William J. McGraw 
James P. Noonan 
Edwin D. Silvers 
Edward N. Whitney 
(Tellers) 


Burr L. Chase 
Warren G. 
Cummings 
Victor Feigelman 
Joel E. Fisher, Jr. 
Henry Goldfinger 


* Withdrawn 

t These votes were cast for incumbent officers 
who are presently ineligible for reelection in ac- 
cordance with Section 9, Article VI, of the Consti 
tution 
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New Policy for Proceedings Papers Begins in October 


With the end of the current fiscal year, 
September 30, 1953, the present method 
of ordering Proceedings Separates will be 
abolished in favor of a new method of 
distributing Proceedings Papers. This 
new method was explained in a recent 
mailing to the entire membership, and in 
the July 1953 issue of Civ. ENGINEER- 
ING, page 71. 

The new method of publishing Pro- 
ceedings is summarized again as follows: 

1. The 13 Technical Divisions will 
sponsor all papers, and no paper will be 
printed if it has not been recommended 
by the appropriate Division. 

2. A member of the Society may re- 
ceive free of charge and automatically all 
the papers sponsored by one Division. 


Centennial of Engineering 
Symposia Volume Ready 


“When the Centennial of Engineering 
drew to a close it was apparent that the 
past hundred years had witnessed a story 
of progress out of all proportion to the 
preceding centuries. The contents of this 
volume prove this,” wrote Charles F. 
Kettering, H.M. ASCE, in the foreword 
to the 1080-page book just released by 
Lenox R. Lohr, President, Centennial of 
Engineering, 1952, Inc. 

The first 116 pages contain the story of 
how the Centennial idea took form in 
1948 when ASCE Past-President Mal 
colm Pirnie was appointed chairman of 
the ASCE Centennial Planning Com- 
mittee; the theme and philosophy of the 
ten-day celebration held in Chicago; the 
addresses made at the Awards Luncheon 
on September 10, 1952, considered by 
many to be the highlight of the Cen- 
tennial; Mr. Kettering’s address, “A 
Review of the Century” at the Centen- 
nial Evening Party; and the script of 
the play ““Adam to Atom.” 

There follows the complete printed 
record of the symposium papers and dis- 
cussions presented during the Convo- 
cation period, September 3 to 13, 1952, 
covering practically every phase of engi- 
neering. The twelve overall symposium 
subjects were selected for their broad 
influence on the day-to-day lives of our 
people, and their social, economic and 
political bearing on the advancement of 
civilization. These papers dramatize the 
developments of the past one hundred 
years and the highly significant part 
played by engineering in developing the 
United States to its position of world 
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3. To receive these papers a member 
must be registered at Society Head- 
quarters in the Division (one only) whose 
papers hé wishes to receive automatically 
and free of charge. 

4. A tember may subscribe to the 
papers of a second Division for the price 
of $2.00 per year. 

5. A member may subscribe to all 
papers published for $12.00 per year. 

6. Single copies of any paper may be 
obtained at 25 cents a copy. 

If vou have not registered in a Tech- 
nical Division to receive its papers (one 
Divison only) free of charge, please do so 
promptly by filling out and mailing the 
Enrollment and Subscription form (page 
94) to Society Headquarters. 


leadership. The subjects of the twelve 
symposia are: The Role of the Organ- 
ized Professions; Education and Training; 
Food; Tools; Transportation; Mineral 
Industries; Structures and Construction; 
Chemical Industries; Communication; 
Energy; Health and Human Engineering; 
and Urbanization. 

Most engineers will wish to own this 
history and coverage of the Centennial of 
Engineering, 1852-1952. It is available 
at $10 postpaid from either Lenox R. 
Lohr, its editor, Musem of Science and 
Industry, Chicago, IIl., or from William 
N. Carey, Executive Secretary, American 
Society of Civil Engineers, 33 W. 39th 
St., New York, 18, N.Y. A coupon to 
facilitate ordering is provided in the ad- 
vertising section of this issue. 


Commemorative Volume 
to Honor John I. Parcel 


A commemorative volume of technical 
articles on structural engineering is 
planned by former students and col- 
leagues of John I. Parcel, M. ASCE, 
member of the St. Louis firm of Sverdrup 
& Parcel, to honor him on his 75th birth- 
day, which will occur October 24, 1953. 
The University of Minnesota Press is 
being asked to publish the volume. 

Former students, colleagues, and friends 
of Mr. Parcel who wish to contribute 
funds or technical articles to support the 
publication are asked to write Joseph 
A. Wise, Professor of Civil Engineering, 
University of Minnesota, Minneapolis 14, 
Minn. 


Members Receive Prizes 
in Highway Contest 


A number of Society members won 
national or state awards in the recent 
General Motors contest for papers pre- 
senting solutions to the problem of “How 
to Plan and Pay for the Safe and Ade- 
quate Highways We Need.” Both the 
second and third national awards went 
to Society Members. The first award of 
$25,000, as stated in the July issue (p. 80), 
was won by Robert Moses, construction 
coordinator of New York City. The 
paper which won the second award of 
$10,000, by Lacey V. Murrow, M. ASCE, 
executive director of the Association of 
American Railroads, is printed in full in 
this issue (p. 36). Also in this issue is a 
summary of the $5,000 third award paper 
(p. 82), by Claude A. Rothrock, M. ASCE, 
state planning engineer, West Virginia 
State Road Commission. 

A list of other Society members who 
won state and national awards appears 
below: 

William E. Willey, A.M. ASCE, Engineer, 

Division of Economics & Statistics, 

State Highway Dept., Phoenix, Ariz 

‘ National Honorable Mention, $3,000 
State AWarRps 
William R. Nehlsen, J.M. ASCE, Oxnard, 


Calif 500 
Seott H. Lathrop, A.M. ASCE, Sacra- 
mento, Calif $ 500 


Roderick L. Downing, M. ASCE, Boulder, 


Colo . § 500 
Russell L. Culp, A.-M. ASCE, Lawrence, 

Kans. . . . $1,500 
Leroy M. Chace, Jr., A.M. ASCE, North 

Bridgton, Me $1,500 
Robert C. Blumenthal, J.M. ASCE, Win- 

throp, Mass . 500 
Joseph W. Chiloro, J.M. ASCE, Saginaw, 

Mich $ 500 


Charles L. Miller, J.-M. ASCE, Jackson, 
Miss $ 500 
Harry Rubey, M. ASCE, Professor, Dept. 
of Civil Eng. Univ. of Missouri, Co- 
lumbia, Mo. 
E. W. Wendell, M. ASCE, Altamont, 


N.Y $ 500 
Fred J. Benson, A.M. ASCE, Bryan, Tex. $ 500 
Donald H. Herak, J.M. ASCE, Spokane, 

Wash $1,500 
Cecil L. Bower, M. ASCE, Charleston, 

W. Va. & $1,500 
Albert C. Spann, M. ASCE, Cheyenne, 

ASCE MEMBERSHIP AS OF 
JULY 9, 1953 
Members 8,401 
Associate Members 10,695 
Junior Members 17,181 
Affiliates 69 
Honorary Members . 40 
Total 36,584 
(July 9, 1952 . 34,921) 
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UPADI Takes Steps to Stimulate Inter-American Activities 


A western hemisphere federation of 
engineers and engineering societies came 
into being in 1951 at a conference in 
Havana, Cuba. Known as UPADI 
(Union Panamericana de Asociaciones de 
Ingenieros), the federation includes engi- 
neering organizations in South and Cen- 
tral America, the Engineers Joint Council, 
and the Engineering Institute of Canada 
—nine in all. 

With the overall purpose of encouraging 
promoting, guiding, and standardizing 
the efforts and practices of all engineers 
of the Americas, UPADI proposes some 
specific activities, among them the hold- 
ing of periodic Pan-American Engineering 
Congresses; the interchange of teachers, 
students, and lecturers among universi- 
ties and engineering associations; the 
organization of technical, professional, 
economic, and social interchange among 
the members of the constituent societies; 
promotion of the study of public works 
and economic problems of Inter-American 


character; and an effort to utilize the 
talents of engineers to a greater extent in 
the countries of the Americas. 

At its New Orleans Convention in 
August 1952, several specific activities 
were set in motion. A committee is at 
work studying matters of international 
engineering concern such as_ technical 
terminology, standards, and drafting- 
room practice. Steps are being taken to 
implement the exchange of students and 
teachers, and to make employment 
opportunities available to recent gradu- 
ates. 

Engineers Joint Council's Committee 
on International Relations has organized 
a subcommittee on UPADI to deal with 
these matters. Several task groups of 
the subcommittee have been named to 
handle publicity, society relationships, 
engineering education, exchange of publi- 
cations, and international organization. 

The next UPADI convention is set for 
Sao Paulo, Brazil, in 1954. 


Appointments to Technical Division Executive Committees 


John P. Hart, of Tacoma, Wash., was appointed to the Construction Division. 


is not available. 


Joseph D. Blatt John S. McNown W. M. Lansford 
Air Transport Engineering Hydraulics 
Mechanics 


Richard Hazen Ralph B. Peck 
Sanilary Soil Mechanics & 
Engineering Foundations 
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Warren Raeder Oscar J. Marshall 
Structural Surveying & 
Mapping 


His photo 


NSPE Finds EJC Unity 
Plan Unacceptable 


Teo many unresolved problems is the 
reason given by the Board of Directors of 
the National Society of Professional 
Engineers for failing to accept, at this 
time, the invitation of Engineers Joint 
Council to join that group. The board 
called for representatives of NSPE to 
offer to meet, as soon as possible, with 
representatives of EJC to discuss new 
approaches to unity of the engineering 
profession. The board, which represents 
NSPE's 39 state societies, pointed out 
that unity of the profession is of para- 
mount importance, but that the means for 
accomplishing it needs further clarifica- 
tion. 

EJC has extended invitations to several 
engineering societies, among them NSPE, 
to become members. Three—the Ameri- 
can Society for Engineering Education, 
the American Water Works Association, 
and the Society of Naval Architects and 
Marine Engineers—have accepted affilia- 
tion. The enlarged EJC is a direct result 
of two-year deliberations of an Explora- 
tory Group for Unity of the Engineering 
Profession. The group, composed of 
representatives from leading engineering 
societies (of which NSPE was a member), 
considered four plans that could lead to 
greater unity. 


New Daniel Mead Prize 
Subjects Are Announced 


As announced in the abstract of the 
recent Miami Beach meeting of the Board 
of Direction, the Board on recommenda- 
tion of the Committee on Professional 
Conduct has approved the subjects for 
the 1954 Daniel W. Mead Prize Contest. 
Junior Members will write on “Ethics of 
the Resident Engineer in his Relations 
with the Contractor.’ For students the 
designated subject is, ““To What Extent 
Should an Employer or Supervisor Give 
Credit to Assistants and Subordinates for 
Engineering Work Done Under His Direc- 
tion?’’ All papers intended for entry in 
the competition should be in the hands of 
the Executive Secretary of ASCE not 
later than June 1, 1954. 

The prizes, which were established and 
endowed in 1939 by the late Daniel W. 
Mead, Past-President and Honorary 
Member of ASCE, consist of a Junior 
Member award of $50 in cash and a certifi- 
cate, and a student prize of $25 in cash 
and a certificate. 
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FROM THE NATION’S 
CAPITAL 


JOSEPH H. EHLERS, M. ASCE 


No Competitive Bids for Professional Services 


Several unfortunate problems of competi- 
tive bidding for professional services have 
recently arisen. Their satisfactory solution 
constitutes an important development in the 
Society's Washington operations. 

Acquiescence in competitive bidding for 
professional services would completely un- 
dermine the status of the engineer as a pro- 
fessional man. Hence the Society, through 
its Committee on Professional Practice and 
its Washington office, attempts to combat 
this unsound practice whenever it arises in 
government operations. The Society tries 
to emphasize that its objective is not as 
much the protection of the engineers as it is 
the protection of the public. It emphasizes 
that to spend more than the minimum 
amount possible for engineering services may 
result in a lower total project cost 

Strange to relate the most recent cases of 
competitive bidding arose in two agencies 
of the highest repute, which generally follow 
accepted practices. In one case a subdivi- 
sion of the Atomic Energy Commission in- 
vited simultaneous written proposals from 
about twenty engineers and architects. 
Conferences between officials of the Com- 
mission and representatives of various engi- 
neering and architectural societies resulted 
in a satisfactory procedure in this case. Asa 
matter of fact, the AEC regulations pro- 
vided for engaging professional services in 
complete keeping with the recommended 
procedures of the technical societies. 

In a still more recent case the Federal 
Housing Authority, a relatively conserva- 
tive agency of high repute, asked for sealed 
bids for: 


“Sanitary engineering services, complete, 
as necessary for the planning, specifica- 
tion and design of a sewer system and 


to be used—business or residence. 


carried in the Directory. 


issue may be used. 
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Field Representative ASCE 


sewage disposal poe as described herein, 
all for the sum of . 


In requesting these bids a regular supply- 
contract form, such as would be used for 
ordering bolts or nuts or other supplies was 
used, making the situation particularly ob- 
jectionable. Study the needs, design the 
plant, write the specifications—all in a single 
package for a single lump sum bid! The 
four firms specifically invited to bid refused 
to do so. One sealed bid was received In 
defense of the FHA, it should be stated that 
this reputable agency is normally concerned 
with the problems of home financing rather 
than those of construction. In this instance, 
however, a large project near Miami, Fla., 
(the Larchmont Gardens Housing Project ) 
had been repossessed by the government, 
and it was necessary to build a sewer system 
and disposal plant. 

The project was largely a local matter 
involving the Florida office of the agency 
and various Florida engineers. For this 
reason it did not come to the attention of the 
ASCE Washington office until several days 
before the proposed bid opening. Since 
architectural as well as engineering services 
might be required by the agency, the Na- 
tional Joint Cooperative Committee of 
ASCE and AIA would eventually consider 
the matter. Accordingly, the Field Repre- 
sentative was accompanied by the chairman 
of the appropriate AIA committee in con- 
ferring with FHA officials. The agency's 
attorneys had ruled that competitive bids 
were required by law. The chairman of the 
ASCE Committee on Professional Practice 
authorized the Field Representative to 
pursue the matter further. 

In an exchange of correspondence* be- 
tween the Field Representative and Guy O. 
Hollyday, Commissioner, Federal Housing 


Data for ASCE Membership Directory Requested 


The next Membership Directory will be issued early in 1954. It will 
carry address data of record in the Society's files as of September 30, 
1953. In order that the Directory may be as complete and useful as | 
possible, all members who have not furnished the headquarters office 
with up-to-date personal information are urged to do so. The infor- 
mation should include (1) full name, (2) name and address of organiza- 
tion with which associated, (3) title of position with the organization, 
(4) complete residence address, and (5) indication of mailing address 


Postal card requests for reporting changes of address will not be 
sent to members. Each one will be responsible for supplying informa- 
tion as to change of address or occupation. In order to meet produc- 
tion schedules, changes recorded later than September 30 cannot be 


For the convenience of members, the coupon on page 83 of this 


Administration, in June and July, Mr. 
Hollyday agreed that ‘‘a contract will not be 
awarded on the basis of the invitation for 
bids issued in connection with the Larch- 


mont Gardens Project.’ Instead, on sug- 
gestion of the Field Secretary, he obtained 
authority from the General Services Ad- 
ministrator to enter into a negotiated con- 
tract under the provisions of Title III of the 
Federal Property and Administrative Serv- 
ices Act of 1949. 

The following official delegation of au- 
thority was published in the Federal Register 
on Friday, July 10, 1953, happily overcom- 
ing the obstacles to following accepted prac- 
tices and to observing the codes of ethics of 
the profession : 


“GENERAL SERVICES ADMINISTRATION” 


“Administration of Housing and Home 
Finance Agency 

“Delegation of Authority to Negotiate Con- 
tracts for Services of Engineering and 
Architectural Firms 


“1. Pursuant to authority vested in me 
by the provisions of the Federal Property 
and Administrative Services Act of 1949, as 
amended, hereinafter called the act, author- 
ity is hereby delegated to the Administrator 
of the Housing and Home Finance Agency 
to negotiate, without advertising, under sec- 
tion 302 (c) (4) of the act, contracts for the 
services of engineering and architectural 
firms when such services are incident to the 
repair and improvement of properties and 
projects acquired in the program operations 
of the Housing and Home Finance Agency. 

“2. This authority shall be exercised 
strictly in accordance with Title II1 of the 
act. 

“3. The authority delegated herein may 
be redelegated to any officer or employee of 
the Housing and Home Finance Agency. 

“4. This delegation shall be effective as 
of the date hereof. 

“Edmund F. Mansure, 
“Administrator” 


The situation discussed above indicates 
the desirability of bringing instances of com- 
petitive bidding to the attention of the 
Committee on Private Practice (G. J. 
Requardt, chairman) or to the attention of 
the Washington office at the earliest pos- 
sible moment. The authority of the General 
Services Administrator to make such a de- 
legation is very broad and applicable to most 
agencies. We believe that the General Serv- 
ices Administrator appreciates the  ini- 
quity of competitive bidding for professional 
engineering services. Although this par- 
ticular delegation is one of the first made and 
is hence pioneering a new field, it seems 
reasonable to believe that it may be avail- 
able in a similar situation in the future as a 
simple solution of a distressing problem. 


Washington, D.C. 
July 20, 1953 


(* Interested members may obtain copies of the 

a of correspondence from Executive Secre- 

ary W. N. Carey at Society Headquarers, 33 W. 
39th Street New York 18, N. Y.] 
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NOTES FROM 


THE LOCAL SECTIONS 


(Copy for these columns must be received by the tenth of the month preceding date of publication.) 


At the May meeting of the Akron Section, 
the members were entertained at the St. 
Francis Hotel in Canton as guests of Ma- 
comber, Inc., in what has come to be an 
annual event. Following an inspection of 
the Macomber plant in the afternoon, and 
cocktails and dinner at the hotel, the host 
and chief speaker, Stanley Macomber, gave 
a talk illustrated by colored slides, describ- 
ing the V-Lok building developed by the 
firm at the request of the U.S. Army for use 
as barracks. In this building the struc- 
tural steel framework is assembled without 
the aid of bolts, pins, rivets, or other loose 
parts. 


Two Alaska Section groups —the Anchor- 
age and Fairbanks Subsections—honored 
visiting Hawaii Section President George 
Wallace and Mrs. Wallace at their June 
meeting. At both gatherings Mr. Wallace 
discussed Hawaiian technical projects of 
intérest, and described the success of his 
Section in keeping its members aware of 
developments in all fields of their profession 
by scheduling classes for their benefit 


There was a good turnout of Buffalo Sec- 
tion members for the June meeting which 
consisted of an inspection tour of the Sir 
Adam Beck Niagara Generation Station 
No. 2 at Queenston, Ontario. Preceding 
the tour, the members were luncheon guests 
of the Ontario Hydro Commission. Wil- 
liam Hogg, assistant project engineer, 
briefed them on the development 


The Cincinnati Section, at its dinner meet- 
ing on May 6, voted to invite the ASCE to 
hold its February 1956 Convention in Cin- 
cinnati. The address of the evening was 


by Dr. Arthur E. Morgan, past chairman 
of TVA, now president of the Community 
Service, Inc., who told of his experiences 
in India, taken as typical of other backward 
areas in need of our engineering leadership. 


Ways of making the engineer known to 
the non-engineer were discussed at the May 
246 meeting of the Central Illinois Section 
by Lisle Rose, editor and director of Engi- 
neering Information and Publications. A 
new course is being offered at the University 
of Illinois to give those working with engi- 
neers an idea of engineering philosophy and 
methods, Mr. Rose Students re- 
ceiving awards of Junior membership in 
ASCE, in the Section’s annual competi- 
tion, were Roy Elam, Jr. Clarence J 
Sikorski, and John Robert Messner, Jr. 


said 


In keeping with its custom, the Central 
Ohio Section held its May meeting with 
the Ohio State University Student Chapter, 
which arranged the program. It was a big 
night for the students, who received all 
manner of prizes. William W. Fallon won 
both the Section prize of $10 and the 
Simpson Award of $72. Three students 
Charles H. Hanshaw, Douglas Downey, and 
Walter A. Ramsy-—-were awarded $270 
Brown Scholarships, and two others— 
Bernard Reich and James A. Kise —received 
$300 scholarships provided by the Ohio 
Contractors Association. The speaker of 
the evening was Don Cooley, of Battelle 
Memorial Institute, and the subject ‘*Non- 
Destructive Testing.” 


The Cleveland Section has been active in 
a program intended to stimulate the interest 
of high school students in choosing engineer- 


Nathan M. Newmark (third from left), professor of mechanics at University of Illinois, is prin- 
cipal speaker at luncheon meeting of Vicksburg Branch of Mid-South Section held in Water- 


ways Experiment Station cafeteria. 


Shown, in usual order, are H. E. Weller, program 


chairman, Vicksburg Branch; W. J. Turnbull, chief of Soils Division, Waterways Experiment 
Station; Professor Newmark; D. O. Coe, president, Vicksburg Branch; Col. C. H. Dunn, di- 
rector of Station; and J. F. Redus, vice-president, Vicksburg Branch. In Vicksburg to attend 
a conference on stress distribution in soil masses, Dr. Newmark described the phenomena 
immediately following an atomic-blast detonation and gave an idea of the magnitude of the 
forces produced. He explained that such forces cannot be absorbed practically by ma- 
terials within their elastic range and said that protective designs must use materials at 


strengths much nearer their ultimate. 
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ASCE President Walter L. Huber discusses 
student problems with Jim Roberts (center) 
and Frank Salfinger, of the University of 
California Chapter. 


ing as a career, sponsored by the Cleveland 
Technical Societies Council in the school 
year just past. The program featured 
half-hour telecasts, put on every Sunday 
afternoon for four or five months. Each 
of the cooperating societies was given a 
chance to take over one or more of the pro- 
grams to further the cause of its particular 
branch of engineering. Costs were financed 
by subscriptions from local industries. 
The Council also sponsored several con- 
ferences with high school seniors, which 
gave the various groups direct opportunity 
to sell the students on their particular branch 
of the profession. As the result of its work 
on the program, the Cleveland Section notes 
the need for a “good brochure expounding 
in an attractive manner the reasons for 
choosing a career in civil engineering . 
and a 16-mm movie film of a large number 
of civil engineering projects.” 


Outstanding students selected by the 
Colorado Section as revipients of its 1953 
Junior membership awards are Rodney D 
Page, University of Colorado; Roger W. 
French, University of Denver; and David 


W. Fonken, Colorado A & M College. The 
awards were presented at the Section's 
annual Student-Junior Night, at which 


Junior Members of the Section handled 
all arrangements. Dean Francis M. Daw- 
son, ASCE Director for District 16, was the 
featured speaker. The June meeting took 
the form of a picnic and barbecue at Gray- 
stone Ranch in Bear Creek Canyon, west of 
Denver. The meeting was arranged by 
the Ladies Committee and attended by 118 
members, wives, and guests 


Precast and prestressed concrete was the 
subject of discussion at the June 1S meet- 
ing of the Intermountain Section, headed 
by Ralph E. Spears, district engineer for 
the Portland Cement Association. 


At its May dinner meeting the Oregon 
Section unanimously voted to invite the 
Society to hold one of its summer Conven- 
tions in Portland at the first opportunity 
In a talk on ‘‘Aerial Topographic Mapping,” 
K. B. Wood, of the local firm of K. B. Wood 
and Associates, Inc., gave a brief history 
of photogrammetric map making and out- 
lined in detail the different phases in the 
preparation of maps by the method. He 
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also demonstrated the use of the multiplex 
machine, which is used for reading eleva- 
tions from aerial photographs. Compar- 
ative cost figures for this type of work, he 
said, indicate quite a saving over conven- 
tional ground surveying work 


Departing from their usual custom of fore- 
going meetings during the summer months, 
members of the Rochester Section arranged 
a special program on prestressed concrete 
for June 17 “because of the increased in- 
terest in the field and the potential applica 
tion to projects on which they are working.” 
The speaker—James A. Ryan, of Capitol 
Engineering Associates, concentrated on 
prestressing as applied to bridges and fur 
nished a typical prestressed bridge design 
computation for reference in the discussion 
period that followed his talk. A Portland 
Cement Association movie on prestressed 
concrete bridges concluded the program 


Following a smorgasbord dinner, the 
Tacoma Section at its May 12 meeting 
heard a talk on coaxial and microwave 
transmission of radio, telephone, and tele- 
vision signals. The speaker, Maurice B. 
Hickey, is manager of the Tacoma office of 
the Pacific Telephone and Telegraph Co. 


Houston Branch Movement 
Aimed at Public Service 


A plan to induce civil engineers to be more 
active in public affairs, by the Houston 
Branch of the Texas Section, is being widely 
commended by the local press. Growing 
out of the belief that engineers as “‘creators 
and builders” have a duty beyond their 
profession, the Branch last fall formed a 
permanent standing committee at Section 
level called the Development Committee 

The committee intends to promote ac 
tivities that will “embrace not only engineer- 
ing, but the much wider and very important 
field of human relations, and . . . inspire and 
lead people in major matters of policy con- 
cerning the welfare and development of 
their respective communities and of the 
nation.”’ In particular, it recognizes the 
need of reaching young engineers and en- 
couraging them to “take part in public 
affairs and civic activities, to accept the re- 
sponsibilities and assignments on com- 
munity programs so as to develop confidence, 
to broaden vision, and to develop leader 
ship.” To reach these young men the com 
mittee is working with counselors from 
colleges and high schools in the area, per- 
sonnel directors and department heads of 
large Houston firms, and local newspaper 
columnists. Houston editors and columnists 
writing on the plan see it as already pro- 
ductive of much good in arousing general 
awareness of the need for more and better 
attention to public business. 

Al Bahn, president of the Houston 
Branch, was instrumental in forming the 
Development Committee, on which he 
serves as ex-officio member. Walter E. 
Dickerson is chairman; Howard Tellepsen, 
vice-chairman; Robert M. Olson, secretary- 
treasurer; Warren S. Bellows, Sr., and W. 
P. Cornelius, counselors. 
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Members and guests of the District of Columbia Section watch tilt-up erection of 16-ton 
precast concrete wall panel in huge warehouse project. 


visitors appear in this view. 


Only small part of group of 350 


D. C. Section Sponsors Large Inspection Trip 


The Parr-Franconia Warchouse Project, 
nearing completion at Franconia, Va., a few 
miles south of Washington, was the objec- 
tive of a large inspection trip made by the 
District of Columbia Section and its guests 
on June 13. Containing over 1,250,000 sq 
ft, the project is one of the largest engineered 
timber structures in the country. It is un- 
usual in its use of tilt-up concrete walls and 
timber roof trusses, as well as for speed of 
erection. Although work did not start until 
last December, the smaller building (500 by 
500 ft) was completed within 90 days after 
ground breaking, and the larger structure 
(500 by 2,002 ft) is schedule for completion 
in August—only nine months from the start 
of construction 

A key factor in the speed of construction 
are the Arch-Teco bowstring timber roof 
trusses used throughout. A total of 773 of 
these trusses, each with a span of 71 ft, 3 
in., were prefabricated in Portland, Oreg., 
by Timber Structures, Inc., shipped to the 
job site, and assembled with Teco split-ring 
connectors. 

Only 545 solid-timber columns, in addition 
to the exterior concrete columns, were neces- 
sary to support the 28 acres of roof. This 
average of about 20 supports to the acre pro- 
vides a maximum of unobstructed space for 
storage, and increases the efficiency of mech- 
anized handling equipment to be installed. 


Coming Events 


Los Angeles—Junior Forum luncheons 
every Friday at various Los Angeles res- 
taurants. Call Chuck Gorham, MI. 4211, 
ext. 456, before 9 a.m. on Fridays for infor- 
mation and reservations 

Oklahoma —Fall meeting at Tulsa, Okla., 
on September 19. 

Providence——Meeting on October 8 fea- 
tures talk by Edgar P. Snow, on ‘‘Sub- 
aqueous Tunnel Construction.” 

Sacramento—Weekly luncheons every 
Tuesday at the Elks Temple, Sacramento 
at 12 noon. 

Texas—Fall meeting at the White Plaza 
Hotel in San Antonio, Tex., October 14-16. 


Both speed of construction and clear- 
span space advantages are achieved eco- 
nomically with the timber trusses 

Another modern construction method con- 
tributing to the speed and economy of the 
project are the precast “‘tilt-up"’ concrete 
wall sections. These pre-cast panels, each 
measuring about 20 by 26 ft and weighing 16 
to 18 tons, are lifted into position by crane, 
then jointed and sealed with poured-in-place 
concrete columns. 

Professional interest in the project was 
evidenced by the attendance of over 350 
Washington engineers and architects, in- 
cluding members of the Washington Metro- 
politan Chapter of the American Institute 
of Architects and the D.C. Society of Pro- 
fessional Engineers, who were guests of the 
Section The inspection tour was preceded 
by a picnic luncheon given by Timber Struc- 
tures, Inc, Timber Engineering Co., the 
lumber industry's research organization in 
Washington, and James H. Carr, Inc., 
Washington representative for both organi- 
zations 

Barrett & Hilp, Inc., general contractors 
of San Francisco, are building the project for 
the Parr Warehouse Co. for lease to the 
government, for use as a storage center by 
the General Services Administration. The 
architects are Ward & Bolles, also of San 
Francisco 


Scheduled ASCE Conventions | 


NEW YORK CONVENTION 


Hotel Statler 
October 19-23 
1953 


ATLANTA CONVENTION 


Atlanta, Ga. 
Hotel Biltmore 
February 15-19, 1954 


ATLANTIC CITY CONVENTION 


Atlantic City, NJ. 
Chalfonte-Haddon Hall 
June 14-19, 1954 
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NEWS BRIEFS... 


Construction Volume Soars 


Optimistic forecasts for this year's con- 
struction volume seem well justified at the 
mid-year mark he first half of 1953 
found expenditures for new construction at 
an all-time high of $15.9 million, almost 8 
percent above the first half of 1952, accord- 
ing to the U. S. Department of Labor's 
Bureau of Labor Statistics and the Building 
Materials Division of the Department of 


NEW CONSTRUCTION ACTIVITY 
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Construction expenditures for first half of 
1953 are at all-time high, as shown in De- 
partment of Commerce curves. 


Commerce. Even after adjustment of the 
dollar volume to account for price differences 
the construction volume set a record 

Seasonal gains during June brought pri- 
vate expenditures for commercial building 
and public utilities to previously unequaled 
monthly levels of $152 million and $399 
million, respectively. Highway expendi 
tures for the month reached $335 million 
The June construction outlay of 3.2 billion 
represented an advance of 9 percent over 
the May total and of 8 percent above June 
1952. 

Commercial construction for the six 
month period-—-January to June 1953 
amounted to $729 million, or 43 percent over 
the 1952 levels. Private construction of 
public utilities for the first half of 1953, at 
$2 billion, is 9 percent over last year's fig 
ure, the previous six-month high. The 
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$1.2 billion figure for highway construction 
also represents an all-time high. 

Significant declines from a year ago were 
registered by public and private hospital 
construction. Private industrial construc- 
tion, although only slightly behind last 
year, continued its gradual decline 

Government spending for new construc- 
tion continues with the total volume of new 
construction for the year expected to exceed 
$34 billion. 


New York Firm Awarded 
Hampton Roads Project 


Engineering work for the 21-mile Hamp- 
ton Roads crossing, (August 1951 issue, 
page 70), to be built by the Virginia High- 
way Department, will be handled by the 
New York firm of Parsons, Brinckerhoff, 
Hall & Macdonald. Combining bridges, 
highways and a subaqueous tunnel, the 


New Jersey Tackles Its 


New Jersey is making rapid progress with 
its second self-liquidating toll highway, the 
165-mile Garden State Parkway under 
construction between Paramus and Cape 
May Work on construction contracts 
totaling $70,000,000 for SO miles of the 
route is in progress. When completed it is 
estimated the project will cost $285,000,000 
Sections are being opened to traffic as they 
are finished. At present sections 14 miles 
long are in use 

Largest of the 370 parkway structures is 
the 4,400-ft high-level crossing over the 
Raritan River, a $10,000,000 two-lane 
bridge. The parkway crosses marshland 
in the vicinity of Matawan and Cheese 
quake creeks, where for two miles the 
swamp is being stabilized by the same sand- 
drain methods used on the New Jersey 
Turnpike (described in Crvit ENGINEERING, 
January 1952, page 51) 

Construction was authorized by the 
State Legislature in April 1952. A rapid 
construction schedule is aimed at finishing 
major portions of the parkway by January 
1954, and completion by June of that year. 
Harold W. Griffin, M. ASCE, heads the 
engineering staff of the New Jersey High- 
way Authority. General consultant on the 
overall project is the firm of Parsons, Brinck- 
erhoff, Hall and Macdonald, which is co- 
ordinating the efforts of sixteen separate 
consulting firms engaged on design and 
supervision of construction of specific parts 
of the highway. 


project will provide a direct connection be- 
tween Route 168 in Warwick City and Nor- 
folk, where it will terminate at a junction 
with Cottage Toll Road. It will go through 
Hampton City and under Chesapeake Bay 
at Hampton Roads. More than 27 struc- 
tures are involved in the project, rang- 
ing from small river bridges to long high- 
level trestle structures. There will be 
about 17 miles of highways. 

The water crossing will consist of 2.3 
miles of trestle approaches and a tunnel 
approximately 1.3 miles long. The sub- 
aqueous section of the tunnel will be a sin- 
gle tube carrying a 23-ft roadway. Its 
portals will be built on man-made islands 
from material dredged out of the bay. 

Initially, one 24-ft roadway will be con- 
structed from Route 168 to the northern ap- 
proach to the tunnel, and provision will be 
made for adding a dual 24-ft roadway when 
traffic warrants. The approach trestle 
structures to the tunnel portal will carry a 
34-ft roadway. The southern approach to 
the tunnel will follow an existing dual high- 
way, which will be widened to provide 30-ft 
roadways. 


Se-ond Toll Highway 
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Route of Garden State Parkway shown in 
relation to New Jersey Turnpike. 
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$11,000,000 Elevated Highway 
Bypasses Congested Waterfront 


Construction of a 1.6-mile section of dual 
express highway is well on its way towards 
relieving one of New York's major traffic 
headaches. The section runs from the 
Battery underpass north to the Franklin 
D. Roosevelt Drive and passes under the 
Manhattan and Brooklyn bridges. Cost 
of the elevated structure is a whopping 
$11,000,000. When completed, only a 
two-mile gap will remain in the dual ex- 
press highway circling Manhattan Island. 
The new structure will carry traffic over one 
of the most congested sections of Man- 
hattan’s eastside waterfront, enabling 
through traffic to bypass the famed Fulton 
Fish Market and the truck traffic centered 
about the many other markets and the ship- 
ping piers in the area 

The structure stands on two-column bents 
with 35 ft between columns. Cantilevers 
of 18 and 22 ft make up the 75-ft width of 
the structure Long spans between bents 
range from 70 to 120 ft in order to minimize 
interference with trucking operations in the 
street below and to span rapid transit tun- 


nels. The structure stands on H-piles 
driven to rock depths ranging from 35 to 
over 200 ft. The number of piles per foot- 
ing varied from 3 to 11 with concrete caps 
and billets 3'/; to 5'/, in. thick without 
grillages. The roadway is 75 ft wide with 
two 33-ft lanes separated by a 4-ft center 
mall and with two 2'/.-ft safety walks. 
Pavement is 1'/9-in. asphalt without binder, 
and is laid directly on a screeded and 
broomed 8-in. concrete slab. Construction 
began at noon each day to avoid congestion 
of heavy morning market traffic, and con- 
tinued until dark. Erection is scheduled 
for completion August 27, 1953 

The structure was designed by engineers 
in the office of the Borough President of 
Manhattan under the supervision of Jacob 
M. Friedland. Resident engineer is John T. 
Carroll and superintendent for the Fehlhaber 
Pile Co., the prime contractor, is E. Sirles 
Bethlehem Steel is fabricating and erecting 
the steel work with George P. Adair in 
charge. Euclid Concrete Corp. is doing the 
concrete work. 


University of Florida Is Host to Big ASEE Convention 


The nation’s top engineering educators 
were advised to make the best use of 
America’s scarcest resource—present and 
future engineers—at the recent convention 
of the American Society for Engineering 
Education in Gainesville, Fla. Outgoing 
ASEE President W. R. Woolrich warned 
the 2,000 delegates, assembled at the Unt- 
versity of Florida June 22-26, that engineer- 
ing talent must be used more efficiently than 
it is now, and that “‘we must look to the 
high schools and secondary schools to select 
and counsel the ablest future engineers.” 
He pointed out also that a ‘combination of 
inelastic college financial budgets, . . . and 
rising pay scales in industry is causing deser- 
tion of the engineering teaching profession 
to industry at an accelerated rate.’’ Unless 
definite action can be taken before fall there 
may be a “serious deficiency of engineering 
teachers in 1953.” 


Unity in the Profession Makes Progress 


The profession needs a single, strong 
organization to represent it with respect to 
professional, social and economic problems, 
A. B. McEachron, professional employee 
relations consultant for the General Electric 
Co., told the delegates. This is not a new 
idea, he admitted, because for many years 
there has been such a need, but while engi- 
neers are attempting unification through 
Engineers Joint Council or the National 
Society of Professional Engineers, a federa- 
tion of labor unions (the Engineers and 
Scientists of America) has come into an 
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already complicated picture of unity 
organization. ‘‘Union principles of militant 
collective action are inconsistent with the 
ethics of the professional engineer, physician 
or lawyer,"’ according to Mr. McEachron. 
He acknowedged that many professional 
employees are not receiving the considera- 
tion they deserve in such respects as just 
compensation, adequate personal recogni- 
tion, and their professional problems. 


Accrediting Standards to Be Raised 


L. E. Grinter, M. ASCE, dean of graduate 
studies and director of research, University 
of Florida and new president of ASEE, 
headed a Committee on the Evaluation of 
Engineering Education, which reported a 
“preponderance of evidence that a signifi- 
cant number of engineering curricula are 
not adequately preparing the engineering 
graduate.”” This Committee stated its 
strong belief that “the accrediting function 


Linton E. Grinter 


Harry S. Rogers 


t 


Girder for New York's new $11,000,000 South 
Street elevated highway from the Battery 
underpass to the Franklin D. Roosevelt 
drive is shown being set by crawler crane. 
New highway section will enable heavy 
traffic to bypass the busy waterfront area. 


of ECPD cannot of itself effectively or 
properly carry the load of advancing the 
minimum standards of engineering cur- 
ricula,”” and recommended: ‘‘a substantial 
raising of the minimum standards of ac- 
creditation of undergraduate curricula by 
ECPD; and that (ASEE) go on record in 
approval of such advancement of minimum 
standards.” By action of the General 
Council of ASEE on June 22 this became a 
statement of ASEE policy and purpose. 


Elections and Awards Announced 


Other new ASEE officers are Dean B. R. 
Teare, of Carnegie Institute of Technology, 
who was elected to junior vice-presidency, 
and George W. Frankau, a New York pub- 
lisher, who was made treasurer. Honorary 
memberships, the first given by ASEE, were 
bestowed on Dean A. A. Potter, of Purdue, 
and Dean Emeritus Harry P. Hammond, 
M. ASCE, of Pennsylvania State College 
Both are former presidents of ASEE and 
former recipients of the Lamme Medal 
Harry S. Rogers, M. ASCE, president of 
Brooklyn Polytechnic Institute, was 
awarded the 26th Lamme Medal, as the 
year’s distinguished engineering educator 
and contributor to engineering research. 
Prof. Frederic Obert, of Northwestern Uni- 
versity, received the George Westinghouse 
Award, which annually recognizes a young 
engineering teacher of outstanding ability. 
Prof. N. A. Christensen, M. ASCE, head of 
civil engineering at Cornell University, was 
elected chairman of the Division of Gradu- 
ate Studies, and Prof. Joseph A. Varga, 
J. M. ASCE, University of Detroit, was 
named to chairmanship of the Division of 
Architectural Engineering. 
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Wilbur Dexheimer Sworn in 
as Reclamation Commissioner 


President Eisenhower announced the 
appointment of Wilbur A. Dexheimer, M 
ASCE, as Commissioner of the Bureau of 
Reclamation on July 13, and he was sworn 
in the same day. Mr. Dexheimer, now 
assistant chief construction engineer of the 
Bureau of Reclamation in Denver, has 
been with the Bureau since 1928, with time 
out for three years of military service as 
assistant theater engineer on General Stil- 
well's staff in the China-Burma-India thea 
ter, and a year and a half as consulting engi 
neer for the Morrison-Knudsen Interna 
tional Co., making studies and reports on 
railroads, ports, highways and hydroelectric 
plants in China. 

For the Bureau he was field engineer for 
two years in direct charge of construction of 
Bartlett Dam, the world’s highest multiple- 
arch dam, and for four years in charge of the 
construction of Shasta Dam and appurte 
nant structures. Since 1947 he has had tech- 
nical supervision for the Bureau of the con- 
struction of dams, power plants, canals, and 
transmission lines including cost estimates 


W. A. Dexheimer, M. ASCE 


and negotiations with contractors. For 
short periods in 1950 and 1952 he advised 
the Commonwealth of Australia and the 
Snowy Mountains Hydroelectric Authority 
on design and construction procedures for 
its proposed $900,000,000 hydroelectric 
and irrigation project. Mr. Dexheimer is a 
native of Colorado and a 1926 graduate of 
Colorado A & M College. He is a member 
of the U. S. Committee on High Dams 


Kew Gardens Interchange Nears Completion 


Construction of Kew Gardens Interchange, between major highways on Long Island, New 
York, is nearing completion with the opening to westbound traffic of a connection (1) be- 


tween Van Wyck Expressway (2) and Queens Boulevard (3). 
through the interchange are Interboro Parkway (4) and Grand Central Parkway (5). 


Other main highways passing 
Normal 


highway construction has been complicated by the requirement that traffic be maintained 


through the area on temporary bridges and detours. 


All structures are completed and re- 


maining paving will be ready for traffic in August. Construction, under supervision of 
Bertram D. Tallamy, M.ASCE, superintendent of State Department of Public Works, has 
been paid for by state with federal highway aid. New York City and state have defrayed 
cost of land. Robert Moses is construction coordinator for the city. 
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As noted in the May issue (page 63), 
Secretary of Interior McKay had recom- 
mended the appointment of Marvin Nichols, 
M. ASCE, of Fort Worth, Tex., as com- 
missioner, but Mr. Nichols withdrew his 
name after opposition to the appointment 
developed. He said his prior service under 
the Truman administration ‘‘might at some 
later date be embarrassing to the present 
administration should I be appointed.” 


ASTM Elects New Officers 
at 56th Annual Meeting 


Announcement of the election of 1953 
1954 officers for the American Society for 
Testing Materials was made at the organi- 
zation’s 56th annual meeting held in Atlantic 
City, June 28-July 3. Named as president 
for the coming year was Leslie C. Beard, 
Jr., assistant director of Socony-Vacuum 
Laboratories. Dr. Beard was one of the 
early contributors to the art of improving 
petroleum products through the use of 
additives. Claire H. Fellows, director of 
the Engineering Laboratory and Research 
Department of the Detroit Edison Co. was 
elected vice-president 

New directors are Niel A. Fowler, Des 
Plains, Ill.; Richard T. Kropf, New York, 
N.Y.: Theodore E. Olt, Middletown, 
Ohio; John R. Townsend, Alberquerque, 
N. Mex.; and Kenneth E. Woods, M. ASCE, 
Lafayette, Ind 

The new officers were introduced to the 
membership at the president's luncheon 
at the Chalfonte-Haddon Hall Hotel. 

The wide range of the technical program 
is indicated by the titles of the symposiums: 
Metallic Materials at Low Temperatures; 
X-Ray Spectrographic Analysis; Radio- 
activity in ASTM Work; Electron Metal- 
lography; Lateral Pile Load Tests; Porce- 
lain Enamel; and Soil Dynamics. In 
addition, there were symposiums on steel, 
fatigue, methods of atmospheric sampling 
and analysis, concrete, plastics, significance 
of tests of concrete, and corrosion 


Lehigh University to Have 
New Testing Laboratory 


Ground has been broken for Lehigh 
University’s new testing center at the Fritz 
Engineering Laboratory, which will house 
the world’s largest vertical universal testing 
machine. The new hydraulic tension- 
compression machine will have a capacity of 
5,000,000 Ib. Additional fatigue torsion 
machines to be added in the future will ex- 
tend the scope of studies carried on at the 
laboratory. Other features of the new 
building will be the modern photoelastic 
laboratories, photographic dark rooms, a 
metallographic laboratory, and offices and 
conference rooms for the research staff. 
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First Failures Noted 
in WASHO Road Test 


Anticipated failures are beginning to ap- 
pear in underdesigned sections of the 
WASHO Test Road near Malad, Idaho, 
according to an announcement from the 
Highway Research Board, which is con- 
ducting the tests to determine the relative 
load-carrying capacity of various thick- 
nesses of pavement and base combinations 
ranging from 6 to 22 in. over a soil typical of 
that found in large areas of the West 

Since June 11, test trucks with tandem 
axles loaded to 32,000 and 40,000 Ib per pair 
of axles have been operating over varying 
thicknesses of asphalt pavement in the two 
lanes of one test loop. Single-axle units, 
loaded to 18,000 and 22,400 Ib a single axle, 
operate over identical pavements in another 
test loop. Since the moisture content of the 
subgrade soil increases in the spring, the 
underlying soil is less stable than it was last 
fall. Consequently the first thousand or so 
applications this summer have caused 
marked damage to some of the 6-in. sec- 
tions, amounting to failure in the wheel path 
nearest the pavement edge. Damage has 
also been noted in some spots in the outer 
wheel path of the 10-in.-thick sections, but 
aside from minor depressions in the wheel 
paths, no serious wearing is so far evident in 
any of the 14, 18, or 22-in. sections. Results 
so far were anticipated by the engineers 
who designed the test road. Minor pave- 


A precast reinforced conerete slab, for 
replacing worn-out wooden bridge decks, 
has been developed by the Arkansas High- 
way Department for use on federal-aid 
county road construction. The speed with 
which repairs are made or a precast concrete 
bridge erected is one of the chief advantages 
of these slabs. Cast in heavy steel forms, 
the slabs are designed for H-15 loading on 
the basis of 3,000-psi concrete. Under load 
tests by the Arkansas Highway Department, 
they are reported to have sustained H-20 


Wooden deck of county road bridge (left) on Route 49-E between 
Yazoo City and Jackson, Miss., was removed, new creosoted timber 
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Precast Reinforced Concrete Slabs Developed for 


ment failures consisting of rutting and 
cracking of the asphaltic concrete surface 
are repaired by means of thin bituminous 
“skin patches,” and study of pavement be- 
havior in these areas will be continued. 

The WASHO Road Test is sponsored by 
eleven Western State Highway Depart- 
ments, with the cooperation of the Bureau of 
Public Roads, truck and trailer manufactur- 
ers, and the petroleum industry. The reg- 
ular 1953 traffic tests will continue until 
late fall when the subgrade freezes. Present 
plans for) 1954 call for operation during the 
spring break-up when the frost goes out of 
the subsoil. 


AEC Awards Contract for 
Atomic Power Plant Study 


A design study of ‘‘a nuclear power plant 
for use in an isolated high-cost power area” 
has been authorized by the Atomic Energy 
Commission, which has awarded a contract 
for the work to Walter Kidde Nuclear Labo- 
ratories, Inc., Garden City, N.Y. The 
study will concentrate on a plant of 30,000- 
kw capacity. The plant would be a “‘single- 
purpose” reactor designed to produce power 
only, and it would use light water as a mod- 
erator and coolant. The study will be com- 
pleted late this year. 


loading without failure. Concrete cylinders 
used have tested 5,000 psi. The concrete is 
vibrated with internal vibrators and the 
units are steam cured. 

Dimensions of the slab, which is a channel 
shape, with a diaphragm across the center 
and each end, are 42 in. wide for the interior 
section; 42 or 46 in. wide for the curb sec- 
tion unit; and 15 or 19 ft long. By using 
various combinations of widths and num- 
bers of slabs, a bridge deck of 20 ft or wider 
may be erected. Two bolts connect the 


Bridge Maintenance 


One of the first independent research lab- 
oratories devoted to the development of 
commercial atomic power, the Walter 
Kidde Laboratories has directed a major 
part of its effort to the development of a 
low-cost reactor, which it describes as ‘‘the 
key to economical atomic power.” 


Contract Given for New 
Delaware Bridge Foundations 


Award to the Merrit-Chapman & Scott 
Corp. of a $3,400,410 low-bid contract for 
construction of the foundations for the two 
anchorage piers of the new seven-lane sus- 
pension bridge across the Delaware River 
between Philadelphia, Pa., and Camden, 
N.J., is announced by the Delaware River 
Port Authority. The land-based anchorage 
piers, approximately 240 ft long by 145 ft 
wide, will be founded at 70 ft below mean 
high water on the Philadelphia side and at 
—52 ft on the Camden side. Designed to 
ease traffic congestion on the existing river 
crossing a mile to the south, the new 
bridge features a 2,000-ft suspension span 
providing 150-ft vertical clearance. 

Modjeski & Masters and Ammann & 
Whitney are consulting engineers on the 
project. 


sections transversely and one bolt hole is 
provided in the ends where multiple spans 
are used. Depending on the condition of 
the pile-bent substructure, the slabs may 
be placed on the original timber pile caps, on 
new concrete piles and caps, or on a com- 
bination of both. 

Choctaw, Inc., of Memphis, Tenn., which 
stocks these slabs have manufactured and 
erected several bridges for county roads in 
Arkansas and elsewhere. The photos show a 
reconstructed county bridge in Mississippi. 


caps placed on existing piles, and precast reinforced concrete 
bridge slabs positioned in eight hours. 
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Revised Budget for Army 
Civil Functions Approved 


The Director of the Budget has approved 
a revised budget of $471,240,100 for the 
civil functions of the Army Corps of Engi- 
neers for the 1954 fiscal year, according to 
Maj. Gen. Samuel D. Sturgis, Jr., Army 
Chief of Engineers. The amounts approved 
are: general construction, $324,000,000; 
operation and maintenance, $81,000,000; 
Mississippi River flood control, $52,540,000; 
general expenses, $10,200,000; and general 
investigations, $3,400,000. The request 
also includes $100,000 for planning the Nia- 
gara power development 

The general construction program will be 
broken down into $230,164,000 for mul- 
tiple-purpose projects; $42,219,000 for 
local flood-protection projects; $27,450,000 
for flood-control reservoirs; $17,677,000 
for navigation channels; $9,540,000 for 
locks and dams; $3,950,000 for the lower 
Columbia River fish program; and $3,000,- 
000 for advance engineering and design. 

There are no funds for initiation of new 
projects in the revised budget 


Westinghouse Professorship 
in Engineering Education 


The Educational Foundation of the 
Westinghouse Electric Corporation recently 
undertook sponsorship of a George Westing- 
house Professorship in Engineering Educa- 
tion of the Pennsylvania State College 
School of Engineering. Intended to or- 
ganize and develop an effective program of 
“teaching engineering teachers to teach," 
this grant will enable the School of Engi- 
neering to subsidize a scientific analysis of 
engineering educational methods and tech- 
niques; a re-evaluation of educational stand- 
ards and objectives; and a modern, up-to- 
date program of scientific instruction 
With this end in mind Dr. Eric A. Walker, 
Dean of the Engineering School, under 
whose direction the new program of en- 
gineering education is being formulated, has 
listed the following as qualifications for the 
George Westinghouse Professorship. 

The recipient shall be a scientist of stand- 
ing, with a comprehensive knowledge of 
science and education as well as their theo- 
retical and practical applications to engineer- 
ing. He must be willing to analyze and re- 
evaluate the factors determining the liberal 
engineering education to define and refine 
the engineering student and his cultural 
needs in relation to his scientific back- 
ground. He must gear and correlate the 
general scientific background of the college 
or university scene to the developing spe- 
cialized demands of the industrial scene, an- 
ticipating future trends in science and their 
effect on industry. He must be willing to 
organize and simplify the basic scientific 
rules and formulas, relating them to funda- 
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mental instruction in all fields of engineer- 
ing He will work in cooperation with 
the American Society of Engineering 
Education's Committee on the Evaluation 
of Engineering Education and will attempt 
to put into practice the findings of that 
committee as well as those of the ASEE 


Committee on Improvement of Teaching. 

Dean Walker predicts, “though our re- 
sults may be some time in coming, Penn 
State’s experiment in engineering education 
is expected to revitalize scientific instruction, 
and perhaps, to develop some basic methods 
of education itself.”” 


Thermal Expansion of Invar Tapes 


Tested by Electrical Resistance 


A new method for determining the co- 
efficients of linear thermal expansion of in- 
var geodetic surveying tapes has been de- 
veloped by Peter Hidnert and R. K. Kirby, 
of the National Bureau of Standards. 
Based on a determined relationship between 
the electrical resistance and the temperature 
for each invar tape, the technique consists 
principally of measurements of expansion 
and electrical resistance of the tape when 
heated by passing a direct current through 
it without changing the temperature of the 
laboratory. The new method is not only 
more precise but also much more rapid and 
convenient than the previous method, which 
required measurements at different ambient 
temperatures 

Over the past half century, the Bureau of 
Standards has determined the coefficients of 
expansion of many invar tapes for govern- 
ment agencies. The measurements are 
carried out in a specially designed under- 
ground laboratory. Until now, the length 


of each tape was measured at several dif- 
ferent constant temperatures from 5 to 35 
deg C by comparison with a distance laid 
off with a 5-meter steel standard maintained 
at 0 deg C by packing it in melting ice. 


Observer notes change in length of invar 
tape caused by passing direct current 
through it—new method of determining 
coefficients of thermal expansion of invar 
tapes devised by the National Bureau of 
Standards. 


To obtain the various constant tempera- 
tures, it was necessary to change the tem- 
perature of the entire laboratory. Several 
days were allowed for the equipment to 
reach equilibrium conditions at each tem- 
perature. Furthermore, additional time 
and effort were spent in making the large 
number of precise measurements of length 
and temperature required. 

In the new method, the temperature of 
the laboratory is held constant at a con- 
venient temperature. The tape, under a 
specified tension, is supported in the same 
manner as used in the field, but it is elec- 
trically insulated from supporting appara- 
tus. Micrometer microscopes are focused 
on the terminal graduations of the tape, 
and the change in length or linear expansion 
is observed directly when the tape is heated 
by passing a direct current through it. 
The electrical resistance corresponding to 
each observation for linear expansion is de- 
termined by a potentiometer method. 
Measurements of the lengths of the tape 
by means of the 5-meter steel standard are 
no longer needed for expansion deter- 
minations. The temperature coefficient of 
resistance of the tape is used to convert 
the observed changes in resistance to tem- 
perature changes. Then, from the length 
of the tape, the observed changes in length, 
and the corresponding temperature changes, 
the coefficient of linear thermal expansion 
is calculated. The temperatures at which 
the observations apply are obtained by 
adding the determined temperature changes 
to the initial temperature of the tape as 
determined by thermometers hung in close 
proximity to the tape. 

The temperature coefficient of resistance 
of each tape can either be obtained experi- 
mentally or computed from an empirical 
relationship derived at the Bureau of 
Standards between the temperature coeffi- 
cient of resistance and the mass resistivity 
of invar tapes. The mass resistivity is eas- 
ily determined by multiplying the resistance 
per unit length by the mass per unit length 

Coefficients of expansion of five 50-meter 
invar tapes obtained by the new method 
have been found to be in good agreement 
with those obtained for the same tapes by 
the old method. The probable errors of the 
coefficients of expansion determined by the 
new method are approximately 0.01 X 10~* 
per deg C and are less than the probable 
errors of the coefficients of the same tapes 
by the former method. 
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BEB Open trenches can “‘trip up"’ both 
i traffic and budgets when you are 
installing underground structures. 
But doing the job with Armco Liner 
Plates keeps costly surface installa- 
tions intact. You simply tunnel under 
busy streets, highways and rail- 
roads —traffic goes on as usual. 
And there are no expensive surface 
repairs after the job is done. 
Tunneling is easy with Armco 
Liner Plates. They are light in 
weight, yet have plenty of strength. 
Corrugations are continuous 
through longitudinal lapped joints. 
Under competent supervision, almost any crew can 
put in an Armco Tunnel. Only standard tools are 
needed. Little excavation is required, and all bolting 
is done from inside the structure. Jobs stay on 
schedule, regardless of the weather. 

Use Armco Plates for tunnels, shafts, caissons, 
conduits, underpasses, mine entries and aggregate 
recovery tunnels. They are also useful for relining 
existing tunnels and conduits. Write us for specific 
data. Armco Drainage & Metal Products, Inc., 4253 
Curtis Street, Middletown, Ohio. Subsidiary of Armco 
Steel Corporation. In Canada: write Guelph, Ontario. 
Export: The Armco International Corporation. 


(——) 
Armco Liner Plates V7 
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The first step toward the solution of our 
highway problems, and the one on which the 
success of all future steps will depend, is the 
“awakening of the public to the realities of 
the highway crisis,” states Claude A. Roth- 
rock, M. ASCE, in his paper which won the 
third national award of $5,000 in the General 
Motors contest for papers presenting solu- 
tions to the problem 
of “How to Plan and 
Pay for the Safe and 
Adequate Highways 
We Need.’’ (For 
other material on this 
contest see pages 36 
and 71 in this issue.) 
Mr. Rothrock is state 
planning engineer for 
the West Virginia 
State Road Commis- 
sion 

The vehicle owner 
must be brought to 
think “in terms of total costs of his trans- 
portation” instead of “pleading for special 
treatment favoring his own immediate per- 
sonal interest,”” Mr. Rothrock explains 
Two things must be recognized by all—that 
highway costs today are more than double 
what they were a decade ago, and that the 
people will ultimately have to pay the cost of 
any highway program. 

Believing that “‘the present policy of fed- 
eral aid is not sufficient or sound,” since of 
about $1,600 million in federal taxes on 
highway users, only $500 million is returned 
as aid to highways, Mr. Rothrock recom- 
mends that ‘federal aid should be increased 
to an amount which would at least equal the 
amount collected by the government from 
fuel and other taxes paid by road users.” 
He also believes that “the federal govern- 
ment should take over responsibility for 


construction of the Interstate system” 


Claude A. Rothrock 


and “‘should abandon the field of taxation on 
motor-vehicle users, or at least motor fuel 


Earle B. Phelps, Noted 
Sanitary Engineer, Dies 


Earle B. Phelps, pioneer investigator and 
internationally known authority on sewage 
chemistry, stream sanitation, and public 
health engineering, died at his home at 
Gainesville, Fla.,on May 29. A graduate 
of Massachusetts Institute of Technology 
and professor emeritus of sanitary science of 
the Columbia University College of Physi- 
cians and Surgeons, Professor Phelps had 
been teaching stream sanitation and public 
health engineering at the University of Flor 
ida for the past eight years. He organized 
and conducted important studies on stream 
pollution and purification for the U.S. Pub- 
lic Health Service, and had been a sanitary 
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Public Apathy Held Partly to Blame 
For Our Highway Inadequacies 


taxes, thus permitting the states to increase 


their taxes by a like amount. The resulting 
increased income to the states should, of 
course, be dedicated to highway purposes.” 
This policy would, he states, “provide a 
cushioning effect for the economic disrup- 
tions certain to follow a decreased federal 
defense spending program.” 

In spite of the fact that “‘many tons of 
paper have been covered with millions 
of words .. . yet no really scientific or eq- 
uable solution is in sight,” Mr. Rothrock 
states, and there is need for a comprehen- 
sive program of research to determine, 
among other things, the equable share of 
the cost of the highway program which 
should be borne by the different classes of 
users. 

In the matter of organization, he feels 
that federal legislation should be obtained 
that will “create a new federal highway 
organization higher in the echelon of na- 
tional affairs, and with greater power and 
authority than the present Bureau of Public 
Roads."" The federal government should 
“proceed promptly with a ten-year plan for 
the construction of the Interstate system, 
through its own planning and contracting 
organization, or by 100 percent grants to the 
states with proper federal supervision.” 
It also should “establish federal-aid to states 
for the construction of the federal-aid sys- 
tem on a matching basis in an amount at 
least equal to the total income from imposts 
on motor vehicles and appurtenances, which 
amounted to more than 1 billion dollars in 
1950." 

According to figures for federal-aid high- 
ways quoted in the paper, needed improve- 
ments on the primary system would cost 
over $15 billion, those on the secondary sys- 
tem, about $8' /; billion, and those on the ur- 
ban system, over $8 billion, bringing the 
total of needed expenditures for federal-aid 
highways alone to more than 32 billions of 
dollars. 


consultant for many 
other agencies. He 
was author of several 
tests and more than 
60 technical articles. 
The many honors 
accorded Professor 
Phelps include a re- 
cent award from the 
American Public 
Health Association in 
recognition of his 
Earle B. Phelps ‘‘outstanding a- 
chievements across 
the years for the public health."”. A memo- 
rial fund, just established in his honor at the 
University of Florida, will be used to sup- 
port scholarships and research in advancing 
the work to which he devoted his life. 


New Steel Mill Starts 
Operation in Allenport 


With recent completion of a $28,000,000 
steel mill at its Allenport, Pa., works, the 
Pittsburgh Steel Company, long a producer 
of tubular and steel wire products, will 
broaden its field to include steel sheets 
In addition to a semi-continuous hot rolled 
sheet mill, the project includes buildings to 
house pickling facilities for cleaning the 
steel and other finishing and shipping struc- 
tures. Still under construction is a cold 
rolling mill for steel sheets, plus annealing 
furnace and finishing facilities. 

Construction was handled by the engi- 
neering and contracting firm of Ragnar 
Benson, Inc., with J. G. Kassab, general 
manager and vice-president, in immediate 
charge of the work. 


Reduction in Stream 
Pollution Reported 


The nation’s progress in reducing the 
pollution of its water resources through con- 
struction of municipal sewage treatment 
plants is summarized in a recent report re- 
leased by the U. S. Public Health Service. 
In 1952, the report indicates, a total of 515 
communities in the United States awarded 
contracts involving an expenditure of $137 
million for this type of construction. Of 
these contracts, 314 were for new plants 
costing $78,419,556, and 201 for additions, 
enlargements, or replacements of existing 
plants, costing $58,789,133. 

The report compares the 1952 construc- 
tion rate for these facilities with the annual 
rate of from $450 to $500 million, which is 
estimated would be required over a ten-year 
period to bring the pollution caused by 
municipal wastes under reasonable control. 
The 1952 total of $137 million is less than 
that for any year since 1948, and also falls 
short of the long-term average of $141 mil- 
lion for the 1915-1950 period. 


Steel Joist Institute Names 
its 1953-1954 Officers 


At the recent annual meeting of the board 
of directors of the Steel Joist Institute the 
following officers were reelected: A. Carl 
Weber, A. M. ASCE, St. Louis, Mo., presi- 
dent; James D. Maitland, Denver, Colo., 
vice-president; and C. H. Luedman, Wash- 


ington, D.C., secretary-treasurer. J. W. 
Hubler, M. ASCE, chairman of the civil 
engineering department at Washington 


University, St. Louis, was reappointed con- 
sulting engineer for the Institute. 
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COLUMN 


R. Robinson Rowe, M. ASCE 


can hardly wait,” said Professor Neare, 
“to tell you of an amusing incident at our 
Engineers’ Club Picnic last Saturday, so 
please, Joe, tell us quickly how Al E. Dayde 
fared in his deal at Bell-Lee Acres.”’ 

“He did OK,” replied Joe Kerr, ‘but I'm 
not sure of the degree of OK-ness. Of the 
360 lots, he received all those with numbers 
divisible by 3, but numbers were not consecu- 
tive because of previous sales. He received 
the 72 divisible by 9 and the 90 divisible by 6 
and probably 40 of the 120 divisible by 5, 
which adds to 202. This has to be corrected 
for lot numbers like 90, which is divisible by 
5, 6 and 9, and numbers like 93, which isn’t, 
but these numbers tend to offset each other 
Anyway, 202 is a lot more than the 120 
offered, so I’m sure Al did OK.” 

“The question,” scoffed Cal Klater,” 
was not how Al might have done, but how 
he probably did. Divisibility by 5 is irrele- 
vant; the other data can be analyzed by 
grouping the 360 lot numbers according to 
their remainders when divided by 18 


Group Number Deviation Prob- 

able 

0  I4y — 198 l4y — 218 40 

y y- 20 

2 y y- 20 7 

3 y y- @D i 

° 5 y y- 20 17 
6 —Ty + 14 124 25 

7 y y- 2 17 

y Ww 17 

+ 270 —l4y +250 32 
10 y 2W 17 

11 y y- WW 

12 —7y + 144 —Ty+ 124 25 

13 y- 17 

y 2 


) 20) 17 
17 y- 2) 
Totals 360 0 360 


“In the table, Col. 1 identifies each group 
by its remainder and Col. 2 expresses 
the number of lots in the group in terms of a 
variable, y, selected as the probable number 
in each group for which no data was given. 
Note that Go + Gy = 72 and Gy + Ge + 
Gy = 90 as required by divisibility by 9 and 
6. Had the distribution been equitable, 
there would have been 20 in each group; 
Col. 3 shows the deviation from 20. To 
minimize the sum of the squares: 
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S = (14y — 218)? + (250 — I4y)? + 

2(124 — 7y)? + 14(y — 20)? 

= 28(14y — 218) — 28(250 — I4y) —- 

dy 28(124 — 7y) + 28%(y — 20) = 0 
y= 17 


“The last column shows the probable 
number in each group, from which the 
number divisible by 3 is x = 40 + 17 + 
25 + 32 + 25 + 17 = 156.” 

“Which is a 30 per cent bonus for hos- 
sense,’ declared the Professor. ‘‘Now, as 
I was saying about the picnic, we had set 
up 6 long tables parallel to one another, 
and Titus Wadhouse, noticing that spacing 


DECEASED 


Alexander Seymour Ackerman (M. '22), 
age 73, retired colonel in the Corps of Engi- 
neers, Newport, R.I., died on June 22. A 
member of the Corps since 1905, Colonel 
Ackerman held posts in Detroit, Philadel- 
phia, Pittsburgh, Sacramento, and Fort 
Belvoir and Fort Humphreys, Va. From 
1915 to 1917 he was in private practice and 
worked for Merck & Co., Rahway, N_J. 


Henry James Alexander (M. '24), age 78, 
retired civil engineer of Rockport, Mass., 
died at his home on May 8. Mr. Alexander 
worked for the New York City Board of 
Transportation on subway construction 
continuously from 1901 until his retirement 
in 1934. He was an alumnus of Harvard 
University, class of 1900. 


was haphazard, started moving one at a 


time trying to equalize them. Usually an 
efficiency engineer, he surely took the day 
off, shuffling the tables by successive ap- 
proximations, slowly converging on equali- 
zation until he tipped over a pitcher of lem- 
onade and the ladies shooed him. Had the 
spaces been, in order, 10, 16, 8, 11 and 15 ft, 
what is the most he would have had to move 
any table?” 


[Cal Klaters were: Flo Ridan (Charles 
G. Edson), Abbot Sackheim, Rudolph W. 
Meyer, Thatchrite (Guy C. Thatcher), Sauer 
Doe (Marvin Larson) and Stoop (John L.) 
Nagle.} 


Eugene Yorke Allen (M. '20), age 75, re- 
tired chief engineer of the Reading Co., 


Philadelphia, Pa., died on May 4. In rail- 
road engineering since 1914, Mr. Allen was 
connected with the Reading railway from 
1920 to 1946, serving at various periods as 
valuation engineer and assistant chief 
engineer. He graduated from Princeton 
University in 1899. 


Wade Vance Baise ( M. ‘52), age 56, execu- 
tive director and treasurer of the Carolina 
Asphalt Association, Raleigh, N.C., died at 
his home in that city on June 13. Formerly 
on the staff of the North Carolina State 
Highway and Public Works Commission, 
Mr. Baise was chief engineer from 1935 to 
1949. He was educated at Mars Hill 
College and North Carolina State College. 


Ivan Wilmot Barber (A.M. '31), age 55, 
since 1942 a civilian employee with the 
Geology, Soils, and Materials Division of 
the Missouri River Division of the Corps 
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BIG CRANE OPENING 


shows advantages all doorways gain with 


KINNEAR Steel Rolling Doors 


It takes more than just “a lot of 
door” to fill che bill in this big crane 
opening at the factory and general 
office building of White Castle Sys- 
tem, Inc., Columbus, Ohio. 

The door must operate efficiently, 
close effectively, cut space loss to the 
bone, and stand up under years of 
frequent use. Kinnear Steel Rolling 
Doors score high on all these points. 

At the touch of a push button, a 
Kinnear Motor Operator raises the 
450-square-foot door into remarkably 
small space above the opening. Mov- 
able steel jamb sections at the top of 
the opening pivot upward automati- 
cally, clearing trolley area above crane 
tracks. A special “bridging” arrange- 
ment permits a gap in the trolley lines 


The KINNEAR Manufacturing Co. 
Factories: 
1080-90 Fields Avenue, Columbus 16, Ohio 


1742 Yosemite Ave., Son Francisco 24, Calif. 
Offices And Agents In All Principal Cities 
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supplying electric power to the crane. 

Advantages Kinnear Steel Rolling 
Doors bring to all service openings 
are also realized in special situations 
like this—the protection, fire-safety 
and durability of all-steel construc- 
tion . . . space-saving upward action 
. .. complete jamb-to-jamb, floor-to- 
lintel clearance of the opening . . . 
jamb-anchored security against wind 
or storm damage whether opened, 
closed, or in action .. .ideal for motor 
operation . . . neat appearance at all 
times, and many others! 

Kinnear Steel Rolling Doors are 
built to fit any opening. They've 
proved their extra value for more 
than half a century. Write for full 
details today. 


ROLLING DOORS 
Saving Ways in Doorways 


of Engineers, died in Omaha, Nebr., on 
June 9. After graduation from the Texas 
Agricultural and Mechanical College, Mr. 
Barber began a ten-year association with 
the Western Laboratories of Lincoln, Nebr., 
as testing engineer. From 1934 to 1940 he 
was employed by the Platte Valley and 
Central Nebraska public power and irriga- 
tion districts. 


Theodore Bloecher, Jr. (M. ‘22), age 76, 
assistant office engineer with the Baltimore 
& Ohio Railroad, Baltimore, Md., died at 
his home in that city on June 12. Con- 
tinuously connected with the railroad since 
1911, Mr. Bloecher served as assistant divi- 
sion engineer, division engineer and special 
engineer at Philadelphia, Wheeling, and 
Baltimore. Earlier he was employed for 
nine vears on the Erie and other railroads. 
Mr. Bloecher was an alumnus of Cooper 
Union. 


Edward Gilman Carey (M. '20)), age 76, 
chief engineer and vice-president of the 
George W. Rogers Construction Corp., 
New York, N.Y., died while on vacation at 
Wilmington, Vt., on June 29 Before 
joining the Rogers Corporation in 1924 Mr 
Carey was associated with the Empire Con- 
struction Co., Baltimore, Md. He studied 
at the Massachusetts Institute of Technol- 
ogy. 


William Harper Chorlton (M_ '18), age 71, 
consulting engineer with General Industries 
Inc., since his retirement as professor of 
structural engineering at the University of 
Pennsylvania, died in Philadelphia, Pa., on 
June 21. An alumnus of the University, 
Professor Chorlton joined the faculty in 
1923, and served continuously until his re- 
tirement. From 1902 to 1923 he had been 
associated with the American Bridge Com- 
pany in Philadelphia and New York. Pro- 
fessor Chorlton designed the Kill Van Kull 
Bridge between Staten Island, N.Y., and 
Bayonne, N_J. 


Charles Fred Duchscherer (M_. ‘44), age 
65, retired vice-president of the R. S. 
McMannus Steel Construction Company, 
Inc., Buffalo, N.Y., died there on June 16. 
Mr. Duchscherer was associated with the 
company for more than 30 years, retiring in 
1952. Recently he was connected with the 
engineering concern of Duchscherer & 
Oberst He was a graduate of Union 
College, class of 1911. 


Nathan Stone Emery (A.M. ‘43), age 46, 
consulting engineer for the Radar Engi- 
neering Co., Miami, Fla., died on February 
25. Mr. Emery joined the Florida State 
Road Department as an mstrumentman in 
1925, advancing to division engineer at Ft. 
Lauderdale in 1941—a position he held for 
seven vears. He was then connected with 
several Florida engineering and contracting 
companies. 


Carl Alvord Gould (M. '35), age 69, con- 
sulting engineer of Denver, Colo., and an 
alumnus of Cornell University, died at his 
home in Denver on March 27. In the U.S 
Forest Service from 1931 until his retire- 
ment in 1950, Mr. Gould was regional engi- 
neer in charge of the Division of Engineeting 
at the Denver office for several vears. 
Earlier he was engaged in private engineer- 
ing and contracting work, and was employed 
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Water jor Generations to come 
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Denver 
Prefers 


oncrete 


Thirty-two years ago the city of Denver 
installed its first concrete pressure pipe. 
From time to time, as the demands for 
water increased, Denver has added to its 
water transmission system... and the 
pipe selected most has been concrete 
pressure pipe. 

Denver engineers give these reasons 
for this preference: (1) the permanent 


high carrying capacity of concrete pipe, 
(2) the immunity to blow-out or rupture, 
(3) proof against tuberculation, corro- 
sion, and electrolytic damage, (4) ex- 
tremely long life and maintenance econ- 
omy. 

The performance in Denver and in 
other cities, both large and small, 
throughout the country proves the dis- 
tinct advantages offered by concrete pres- 
sure pipe. Let us show you how these 
same advantages can be used for the wa- 
ter system in your community. 


AMERICAN CONCRETE 
ae PRESSURE PIPE 
ASSOCIATION 
228 North LaSalle Street 

Chicago 1, Illinois 
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by the Northern Pacific Railroad. He 
served as president of the Colorado Section 
for the 1950-1951 term 


Cyrus Pierce Howes (A.M. '14), age 71, 
retired railroad bridge engineer, died at his 
home in Dallas, Tex., on June 6. Follow- 
ing service in World War I, Mr. Howes 
began working for the Texas & Pacific 
Railway as a bridge engineer in 1919 and 
served continuously until his retirement in 
1952. He was a graduate of the Massa- 
chusetts Institute of Technology. 


Edward Hutchins (A.M '‘l)), age 75, 
consulting engineer of Carmel, Me., died 
at his home in that city on May 30. After 
more than 37 years of continuous service 
with the International Paper Co., Mr. 


Hutchins retired in 1949 as plant engineer 
of their Hudson River Mill at Corinth, 
N.Y. Earlier he had been employed by 
H. S. Ferguson at Millinocket, Me., and 
F. W. Bird and Son, East Walpole, Mass 
He attended Worcester Polytechnic Insti- 
tute, 


Frank Hutchinson (M. '!7), age 78, re- 
tired mining engineer of Duluth, Minn., 
died at his home on January 5. From 1918 
to 1946 Mr. Hutchinson maintained a pri- 
vate consulting practice with headquarters 
at Duluth. During his career he had en- 
gaged in extensive ore studies in China, 
Manchuria, Mexico, and Russia, as well as 
in the United States. He attended the 
University of Illinois. 


CHASING 
~ AWAY 


COSTS ? 


.. . You need CONSTRUCTION COST CONTROL 


Written by construction men, and 


containing sections on: Classifica- 


tion of Construction Cost Accounts; Distribution of Costs; Control of 
Costs; Financing the Construction, and Taxes. 


CONSTRUCTION COST CONTROL IS a practical answer to your 


cost problem. 


Well illustrated and supported by charts and specimen accounting 
forms, this authoritative 97-page, 82 x 11, sturdily bound book 
covers the complete cycle of estimating, accounting, distributing and 
analyzing of all operational and overhead costs. A practical and 
easily applied system is fully outlined. 


Included are sections on: PRELIMINARY ESTIMATING, BUDGETING, 
CLASSIFICATION OF CONSTRUCTION COST ACCOUNTS, DISTRIBU- 
TION OF ACCOUNTS, CONTROL OF COSTS, TIME AND MOTION 
STUDIES, FINANCING AND TAX PROBLEMS. 


Sent postpaid to ASCE Members—$4.00 


To non-members—$5.00 


To ASCE Student Chapters in quantities of 10 or more—$3.00 each 
To colleges for textbook use in quantities of 10 or more—$3.00 each 


American Society of Civil Engineers 
33 West 39th St., New York 18, N. Y. 


Please _send....copies of CONSTRUCTION COST 
CONTROL 
Enclosed Is check (or money order) in the amount of $ 
(lam) @m not) 4 member of ASCE 
| Nome sich 
Firm 
State 
— — — — — — — — — — 
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Arne Arthur Jakkula (M. ‘42), age 49, 
since 1946 executive director of the Texas 
Agricultural & Mechanical Research Foun- 
dation, died at College Station, Tex., on 
May 30. He was an alumnus of the Uni- 
versity of Minnesota. Before entering the 
research field, Professor Jakkula served on 
the faculties of the University of Michigan 
(1928-1937) and Texas A. & M. (1937-1944). 
Widely known for his research work, he was 
author of several books aad co-author of the 
recently published Fundamentals of Struc- 
tural Analysis 


Scott Keith (M. ‘30), age 55, a partner in 
the engineering firm of Metcalf & Eddy, of 
Boston, died suddenly at his home at Newton 
Highlands on July 4. A specialist in water 
supply engineering and hydraulics, Mr. 
Keith had been with the firm since 1920. 
During World War II he was chief engineer 
for its New York office at the time of the 
designing of the Bermuda Army Air Base. 
He was a graduate of Harvard and M. I. T. 
in 1919. At the time of his death he was a 
director of the New Engiand Water Works 
Association. 


Donald Leroy Kirsch (].M. ‘52), age 31, 
junior engineer with Edward L. Varney & 
Associates of Phoenix, Ariz., died in Pres- 
cott, Ariz.,on June 2. A June 1952 graduate 
of the University of Colorado, Mr. Kirsch 
was in the Air Force during World War II 
for a period of three years 


John Harold MacKinnon (A.M. '21), age 
60, president of Gest & MacKinnon, Inc., 
New York, N.Y., died on February 28, 1952 
After graduating from Massachusetts Insti- 
tute of Technology, he was employed by 
Monks & Johnson and Gaseccigne & Linen- 
thal, Builders, both of Boston, Mass., and 
Charles Shongood, New York City. In 
1930 Mr. MacKinnon became associated 
with G. M. Gest of New York, and later 
entered into a partnership with him 


Glenn Davis Macy (M. ‘32), age 63, con- 
sulting engineer of Santa Fe, N. Mex., died 
on May 12. From 1923 to 1940, he served 
continuously with the New Mexico State 
Highway Department in such capacities as 
district and state highway engineer, in- 
spector, and right-of-way engineer Pre- 
viously he had been chief engineer for the 
Canada Copper Corp., and construction 
superintendent for the Goodrich-Lockhart 
Co., Valley Ranch, N. Mex Mr. Macy 
attended Ohio State University. 


Charles Hatton Mercer (M. ‘()1), age 89, 
of Bethlehem, Pa., in retirement since 1943, 
died on May 4. During his long career, 
Mr. Mercer was assistant and chief engineer 
for the Pennsylvania Steel Co., Steelton, 
Pa. (1899-1916), and chief engineer for the 
Bethlehem Steel Bridge Corp., and the 
Bethlehem Steel Co., Bethlehem, for a 
period of 15 years. For several years he 
acted as consulting engineer for the Mc- 
Clintic-Marshall Co., and the Fabricated 
Steel Division of the Bethlehem Steel Co. 


Spencer Miller (M. '94), age 94, retired 
engineer of Laguna Beach, Calif., and South 
Orange, N.J., died at Fort Myers, Fla., on 
June 16. Mr. Miller was the last surviving 
member of the class of 1879 of Worcester 
Polytechnic Institute, and the second oldest 
member of ASCE in point of affiliation, 
having joined the Society as an Affiliate in 
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While associated with the Lidger- 
wood Manufacturing Co., of New York 
(from 1886 until his retirement in 1926), 
Mr. Miller patented several inventions in 
the field of hoisting and conveying materials. 
For many years he maintained a consulting 
office in New York City. 


1889 


Edward Fuller Miner (M. ‘08), age 91, 
retired engineer of Worcester, Mass., and 
alumnus of the Worcester Polytechnic 
Institute, class of 1887, died on June 6. 
Mr. Miner was president of the Edward F. 
Miner Building Co., Worcester, for 21 years; 
president of the Central Building Co., for 
nine years; and an engineer for the Norcross 
Bros. Co., for 16 years. 

Gordon Vernon Nelson (A.M. '45), age 
55, senior partner in the Kansas City 
(Mo.) firm of Nelson, Beggs & Eidson, died 
on June 5. Before entering private business 
in 1945, he had been connected with the 
Standard Oil Co., the Great Lakes Pipe 
Line Co., Jones-Hettelsater Construction 
Co., Horner and Wyatt, and the J. F. Prit- 
chard Co. Mr. Nelson received both the 
bachelor of science and master of science 
degrees from the University of Illinois. 


Sam Ab Nixon, Sr. (A.M. °33), age 52, de- 
sign engineer for the Regional Design and 
Construction Division of the U.S. Soil Con- 
servation Service, Fort Worth, Tex., died in 
that city on June 3. In government service 
for over 20 years, Mr. Nixon held various 
positions on conservation projects through- 
out Texas. He received the bachelor of 
science and master of science degrees in 
civil engineering from Texas Agricultural 
& Mechanical College 

Alfred Peter Poorman (M. '26), age 75, 
professor of applied mechanics at Purdue 
University, died on February 12, 1952. A 
member of the Purdue faculty since 1919, 
Professor Poorman previously taught at the 
University of Colorado for two years. He 
was an alumnus of the University of Illinois 
and the University of Colorado, and the 
author of Applied Mechanics and Strength 
of Materials. 


Forrest Allen Pruitt (M. ‘20), age 70, 
vice-president and contracting manager of 
the Hughes-Foulkrod Co., of Philadelphia, 
Pa., with which he had been associated 
since its founding in 1916, died in that city 
on June 4. For many years he served as 
manager of the firm's office in Pittsburgh. 
Earlier he was employed by the Pennsyl- 
vania and the Michigan Central railroad 
companies, and the McClintic-Marshall Co 
He was a graduate of the University of Illi- 
nois. 


Leroy Leland Schmucker (A.M. "32), age 
51, chief engineer for the Clemmer Con- 
struction Co., Inc., of Akron, Ohio, died on 
October 8, 1952. Before joining the Clem- 
mer company in 1947 as an estimator he 
had been employed by the Carmichael 
Construction Co., of Akron, and the Balti- 
more & Ohio Railroad, for several years. 
He was an alumnus of the University of 
Akron. 

Owen Zelotes Wrenn (A.M. '21), age 64, 
since 1948 president of the Wrenn-Wilson 
Construction Co., of Durham, N.C., died 
on June 25. In 1914, after graduation from 


North Carolina State College, Mr. Wrenn 
was employed by several North Carolina 
engineering firms and for ten years headed 
a steel and iron products firm in Charlotte. 
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NEWS OF 
ENGINEERS 


Carlton S. Proctor, president of the New 
York engineering firm of Moran, Proctor, 
Meuser and Rutledge, and immediate Past- 
President of ASCE, was recently elected a 
member of the Princeton University board 
of trustees. Mr. Proctor, a member of the 
class of 1915, will serve a four-year term as 
alumni trustee-at-large. He is the first 
engineer to be named to the board. 


Ellis L. Armstrong, on a four-month leave 


from his Bureau of Reclamation post as 


Installed in 
-Grandfather’s Day- 
Still Providing Full 


Community Protection 


MATHEWS 


HYDRANTS 


Made by R. D. Wood Company 
Public Ledger Building, Independence Square 


Philadelphia 5, Pa. 


Manvfacturers of “Sand-Spun” Pipe (centrifugally cast in 
sand molds) and R. D. Wood Gate Valves 


construction engineer in charge of Trenton 
Dam, Nebr., is now serving as a member of a 
twelve-man Technical Cooperation Ad- 
ministration commission working with the 
Egyptian government on plans for com- 
munity development and rural rehabilita- 
tion. Mr. Armstrong, who has been engaged 
in irrigation development work for 20 years, 
is engineering consultant to the commission. 

Harvey O. Banks has been promoted 
from supervising hydraulics engineer with 
the California State Division of Water Re- 
sources, at Sacramento, Calif., to assistant 
state engineer in charge of water-rights 
administration. 

Morton O. Withey, dean of the college of 
engineering at the University of Wisconsin, 
and a member of the faculty since 1905, has 
retired. After graduating from the Thayer 


® Mathews Hydrants are 
built to last. They are so 
simple and well con- 
structed that there’s vir- 


tually nothing to go wrong. 


@ Maintenance iseasy, too. 
Operating thread can be 
lubricated during spring 


and fall inspections. 


@ When the time comes to 
modernize, it is a simple 
matter to remove the old 
barrel and replace it with 
a modern one. The job is 


done in a few minutes 


without digging or break- 
ing the pavement. 


No Other Hydrant 
Offers So Many 
Essential Features 
Compression type valve prevents 
flooding « Head turns 360° « Re- 
placeable head « Nozzle sections 
easily changed « Nozzle sections 
easily raised or lowered without 
excavating « Protection case of 
“Sand-Spun” cast iron for strength, 
toughness, elasticity » Operating 
thread only part to be lubricated 
« All working parts contained in 
removable barrel « A modern bar- 
rel makes an old Mathews good as 
new « Available with mechanical- 
joint pipe connections 
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AYLOR PIPE... 


Gets around 
wherever you need it 


You can always depend on this distinctive extra-strong light- 
weight pipe to carry the load—whether it’s for high or low 
pressure air or water lines, ventilating, dredging, hydraulic 
sluicing or other service. It's easy to handle and install—espe- 
cially with Naylor Wedge-Lock couplings to speed connec- 
tions. Sizes from 4 to 30 inches in diameter. Write for Bulletins 
No. 507 and 513. 


NAYLOR PIPE 


NAYLOR PIPE COMPANY 
1281 East 92nd Street, Chicago 19, Illinois 
New York Office: 350 Madison Avenve, New York 17, New York 
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School of Engineering, Dartmouth College, 
he went to the University of Wisconsin as 
an instructor in mechanics, advancing to 
chairman of the department in 1934, and 
dean of the engineering faculty in 1946. 


Frank W. Edwards will be in charge of a 
new office which the Stanley Engineering 
Co., of Muscatine, Iowa, will open in Chi- 
cago in the Utilities 
Building, 327 La Salle 
Street. Since 1948 
Mr. Edwards has 
been director of civil 
engineering at the 
Illinois Institute of 
Technology. On 
temporary leave, he 
was general manager 
of the Centennial of 
Engineering held in 
© Kosrne Chicago in 1952. 

Frank W. Edwards Prior to his associa- 
tion with the Illinois 
Institute of Technology, his experience in- 
cluded teaching at Carnegie Institute of 
Technology and at Pennsylvania State 
College and a number of years with the U.S. 
Engineers with major responsibility on de- 
sign of civilian and military projects. 


Edward F. Blake has advanced from the 
position of vice-president and chief engineer 
of the McLean Contracting Co., Baltimore, 
Md., to the presidency, 


D. J. Bleifuss recently resigned as vice- 
president and director of engineering of the 
International Engineering Co., Inc., of San 
Francisco, Calif., to engage in private prac- 
tice. 


Joseph B. Brooks, consulting engineer of 
St. Louis, B.S. in C.E., Washington Uni- 
versity, 1942, received the professional de- 
gree of civil engineer from the university on 
June 10. The subject of his thesis was “The 
Role of the Consulting Engineer in Right-of- 
Way Condemnation.” 


Berry E. Brevik, general field engineer 
with the Portland Cement Association, 
assigned to the Fox River Valley, was re- 
cently honored at a testimonial dinner for 
25 years of service with the association. Mr. 
Brevik is a past-president of the Wisconsin 
Section. 


Willian N. VanKoughnet has been pro- 
moted from project engineer to engineer in 
charge of yardwork and surveys with the 
Libbey-Owens-Ford Glass Co., Toledo, Ohio. 
He has been with the Libbey company since 
1945. 


Francis Seeley Foote was among seven- 
teen retiring faculty members of the Uni- 
versity of California staff at Berkeley hon- 
ored at the annual Commencement Day 
Alumni Luncheon on June 19. Professor 
Foote joined the staff in 1912 as associate 
professor of railroad engineering becoming 
professor in 1917. 


C. A. Harrell has been named chairman 
of a new department, set up by the South- 
west Research Institute, San Antonio, Tex. 
Mr. Harrell, an authority on city manage- 
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ment and industrial development, has been 
serving as city manager for Norfolk, Va. 


James B. Hays, who is currently in charge 
of the construction of six saddle dams and a 
spillway on the Nechako-Kittamat project 
for the Aluminum Company of Canada, in 
British Columbia, was awarded the honor 
ary degree of doctor of science by the Uni 
versity of Idaho on June 7. 


John M. Henderson has returned to 
Savannah, Ga., after a three-month visit to 
India, under the auspices of the Technical 
Cooperation Administration, where he 
served as malaria control consultant on the 
water resources developinent of the Damo- 
dar Valley Corp., and ou the national 
malaria control program. Mr. Henderson 
is now engaged as deputy chief, technical de- 
velopment laboratories, Communicable Dis- 
ease Center, U.S.P.H.S. at Savannah, and 
as consultant to Technology Branch Head- 
quarters, Civil Defense Corps, Atlanta, Ga. 


Howard, Needles, Tammen & Bergen- 
doff, consulting engineers of Kansas City 
and New York, announce the removal of 
their Kansas City office to the Grand Ave- 
nue Bank Building, 1805 Grand Avenue, 
Kansas City 8, Mo. 


Clarence D. Howe, Minister of Trade 
and Commerce and Minister of Defense 
Production of Canada, received the honor- 
ary degree of doctor of engineering at 
Northeastern University’s 54th annual 
commencement exercises on June 21. He 
was cited as “Engineer, executive, and 
statesman extraordinary .. ."’ who has dis 
tinguished himself “‘. . . as a dynamic, forth- 
right individual who makes himself the 
servant of the people and devotes his 
energies to the well-being of the state.” 
Mr. Howe was 1952 recipient of the Hoover 
Medal. 


George W. Housner has been promoted 
from assistant to full professor of civil engi- 
neering and applied mechanics at the Cali- 
fornia Institute of Technology. A member 
of the Caltech staff since 1945, Professor 
Housner worked with the U.S. Army Engi- 
neers and the Army Air Force during the 
war on structural engineering and exterior 
ballistics problems, and received the A.A.P. 
award for exceptional civilian service 


Alfred D. Yanda announces the opening of 
offices for the practice of civil engineering at 
1900 Euclid Avenue, Cleveland, Ohio 


Carlo Semenza, manager of hydraulic 
construction of Societa Adriatica de Elet- 
tricita (S.A.D.E.) of Venice, Italy, was re- 
cently awarded the 
Telford Gold Medal 
by the British Insti- 
tution of Civil Engi- 
neers for the excel- 
lence of his paper 
“The Most Recent 
Dams (5) by the 
S.A.D.E. in the East- 
ern Alps.’ The paper 
describes the charac- 
teristics and methods 
of construction of 
these arch and dome- 
type dams _ being 
completed under his direction on the Piave 
River system. Since 1919 Mr. Semenza has 


Carlo Semenza 


AMERICA’S STANDARD 


DESTRUCTIVE OLD AGE 


By the time you discover old age has attacked your 
important drawings — it's too late. By then, the damage has 
been done. The time to effectively block old age is NOW — 
while tomorrow's drawings are still in the preparatory stage. 

The way to do it? Specify Arkwright Tracing Cloth. Arkwright 
checks the destructive effects of old age. Arkwright won't fray 
at the edges, turn brittle or opaque. You are assured perfect 
transparency, regardless of age. 

There are other reasons why it pays to work with Arkwright. 
This superior tracing cloth can “take” all the 
erasing you're likely to give it in a month of 
Sundays — and still provide sharp, 
clear lines. You need never worry 
about “feathering” or “blobbing” or 
imperfect blueprints. 

So insist on quality. You'll get it 
with Arkwright... America’s Standard 
for over 32 years. Arkwright 
Finishing Co., Industrial Trust Bldg., 
Providence, R. I. 
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old bridge 


THE OLD FLOOR SYSTEM consisted of 6" « 14° wood stringers, 3° wood 
decking and four lines of " x 30° steel tread plates. Crew is shown re- 
moving the outdated floor in preparation for new I-Beam-Lok light weight 
steel flooring. 


THIS PHOTO SHOWS temporary positioning of a few I-Beam-Lok units 
on present wood stringers to allow traffic to flow on following morning. 
‘These units to be lifted later for installation of permanent steel stringers 
on which I-Beam-Lok units are to be permanently welded. 


PROJECT: Refooring of Alexandria-Pine- 
ville (Red River) bridge on Routes 5 and 14 
in Rapides Parish, Louisiana. 
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ENGINEERS: State of Louisiana Depart- 
ment of Highways. J. B. Carter, Bridge Design 
Engineer, Baton Rouge, Louisiana. 


@ From the Louisiana State Department of High- 
ways comes another interesting example of the use 
of I-Beam-Lok on a modernization job. 

The project was the reflooring of the 18’ roadway 
of the 767 ft. long Alexandria-Pineville bridge over 
the Red River in Rapides Parish. The old timber 
floor was difficult to maintain under the increasingly 
heavy traffic. 

The problem involved finding a suitable flooring 
that would not add to the deadweight of the support- 
ing structure, yet would be more permanent, and re- 
quire less maintenance than the existing floor. U-S’S 
I-Beam-Lok open steel flooring met all requirements. 

The engineers estimate that the new floor system 
including steel stringers, 14,856 sq. ft. of 5” I-Beam- 
Lok, steel curbs and concrete fill over the pivot pier 
weighs only 502,914 Ibs. for the entire bridge. Com- 
pared with a total weight of 634,259 lbs. for the old 
floor system it replaced, the savings in weight through 
the use of I-Beam-Lok is 131,345 Ibs. 


CONTRACTORS: Forcum-James Com- 


pany, Baton Rouge, Louisiana. 
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BRIDGE WAS KEPT OPEN to traffic each day from 6:00 a.m. to 10:00 p.m. 
Vehicles moved safely over the newly laid I-Beam-Lok without interrup- 
tion as all construction work was done late at night. 


KEPT OPEN TO TRAFFIC 

Another important advantage gained owas the 
use of I-Beam-Lok was that the busy bridge was 
kept open to traffic each day from 6:00 a.m. to 10:00 
p.m. while the new flooring was being installed at 
night. 

Available in units measuring 6’-2” in width and up 
to 49’ in length, this lightweight, all-steel open floor- 
ing with its strong, full 5” depth can be applied di- 
rectly to stringers on spans up to 4’ centers to permit 
H-20 loadings. It does not require secondary supports. 

This “modern floor for modern traffic’’ combines 
lightweight and reduced costs with roadway rigidity, 
ease of erection, a smooth, hard surface and low 
maintenance costs. It is available in both 
concrete-filled and open types. Our en- 
gineers will be glad to discuss its possibili- 
ties with you. For more information about 
U-S'S I-Beam-Lok steel flooring, contact 
the sales office nearest you. 


SECTIONS OF NEWLY LAID |-BEAMLOK were speedily welded together THIS OVERHEAD VIEW of the newly refloored bridge shows the clean 
with ordinary field equipment. This lightweight steel open flooring pro- pattern of US'S I-Beam-Lok, 
duces a smooth-riding, non-skid. self-cleaning and long-wearing surface. 


UNITED STATES STEEL CORPORATION, PITTSBURGH ~- COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
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DeLong AIRJACK 
TRANSFORMS 


INTO ORE AND 
CARGO PIER! 


Cuts time, costs! 


Fie work is practically eliminated in 
dock construction, due to the develop- 
ment of the patented DeLong Airjack. 
This new technique of dock construc- 
tion speeds installation, cuts costs. 


The DeLong Airjacks, which are the 
key to the whole transformation of 
barge to pier, enable the dock to 
“climb” the steel columns, or caissons, 
to required elevation. After the self- 
lifting operation, caissons are driven 
to refusal for permanent installations. 
Caissons are welded to deck and cut off 
flush; then filled with concrete or sand 
and tops closed with welded cover plate. 


More than % million sq. ft. of the 
DeLong type of pier are in use or un- 
der construction in diversified locations 
that range from the Arctic to South 
America. 


The DeLong Airjack can cut time and 
costs in the construction of offshore oil 
well drilling platforms, portable and 
permanent piers, and many other types 
of installations. A DeLong dock can be 
erected and, after having served its 
purpose, jacked back to water level and 
towed to a new location. 


DeLong 


Engineering & Construction Co. 
29 BROADWAY, NEW YORK 6, N. Y. 
Phone: HAnover 2-1275 


WASHINGTON 5, D. C. SEATTLE, WASH. 


SEA-GOING DOCK-BARGE 


Orinoco Mining Company's new ore and cargo 
handling dock on the Orinoco River, Venezuela. 
Composed of 3 units, this Delong dock is 1,130 
ft. long, 82 ft. wide, and 15 ft. deep. 


A week ofter arrival at Orinoco River site, first 

* dock section 376 ft. long berths ship, and unload- 
ing begins. Two additional units moke this pier 
1,130 ft. long, 


- 


loaded dock section, fabricated ot an Oronge, 


* Texas yord, arriving ot site on Orinoco River, 
after being towed across 3,000 miles of ocean. 
Dock carried coaissons, crane, Airjocks, compres- 
sors, generators, other installation gear. 


Crane placing 6 ft. diam., 100 ft. long steel 

* coissons in wells fitted with Airjacks. Crane, 
Airjacks and other equipment were loter trans- 
ferred to second and third sections for erection 
purposes. 


Caissons held in position by Airjacks until dock 

* borge is jockeyed into final position. Caissons 
ore then dropped to river bottom and Delong 
Airjacks lift dock to final elevation. Control is 
so precise, height of dock can be regulated to 
1/32 of an inch. 


CARACAS, VENEZUELA SAN FELIX, VENEZUELA 


729—15th St., N. W 32nd Floor, Smith Tower 
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Apartado 968 


had full responsibility for the design and 
construction of hydro plants for S.A.D.E 
He is a member of the Italian Commission 
of the International Commission on Large 
Dams. 


Charles W. Yoder has opened an office as 


a consulting structural engineer at 2571 
North S4th Street, 

Milwaukee, Wis. He 
has been district 
f structural engineer 


with the Portland Ce- 
ment Association at 
Milwaukee and pre- 
viously was with the 
Pennsylvania Rail- 
road and the Bethle- ° 
hem Steel Corp., as 
a structural engineer. 
Active in Society 
affairs, Mr. Yoder 
is a past-president 
of the Wisconsin Section. 


Charles W. Yoder 


A. H. Fuller, since 1920 professor of civil 
engineering at lowa State College, was pre- 
sented with a Faculty Citation at the annual 
Alumni Day celebration on June 13. The 
award is presented to outstanding members 
of the staff who have been associated with 
the college for a minimum of 15 years. Be- 
fore going to lowa State Dr. Fuller was dean 
of engineering at the University of Washing- 
ton (1899-1917) and professor of civil 
engineering at Lafayette College (1917 
1920). 


Frank J. Haight retired on June 30 as 
oceanographer with the Division of Tides 
and Currents, Coast and Geodetic Survey, 
after more than 32 years of service. He has 
served as chief of the Division's section of 
currents since 1937. Mr. Haight was the 
recipient of the Department of Commerce 
Meritorious Service Award in 1951. 


Walter C. Voss, head of the department 
of building engineering and construction at 
the Massachusetts Institute of Technology 
since its reestablishment in 1940, is retiring 
this summer. He will continue to lecture 
on part-time duty next year. Professor 
Voss joined the M.I.T. faculty in 1928 as 
associate professor in the department of 
building construction and in 1931 advanced 
to professor. 


Francis H. Bulot has been named presi- 
dent of a newly established organization 
Francis H. Bulot, Consulting Engineers, 
Inc.—which will maintain offices in Los 
Angeles, Pasadena and Costa Mesa, Calif 
Mr. Bulot has been practicing as a consult- 
ing engineer in California for more than 30 
years. Associated with the company are 


John T. Robinson and Kenneth Brunner. 


Arthur C. Nauman, until recently in the 
Office of the Secretary of Defense, Washing- 
ton, D.C., with the military liaison commit- 
tee to the Atomic Energy Commission, 
assumed the post of district engineer of the 
Detroit District, U.S. Army Engineers, on 
July 1. 
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National Park Service. President Huber is 
an honorary vice-president of the Sierra 
Club, an organization devoted to conserva- | 
tion, mountaineering and kindred subjects, es 

has always had an active interest in matters Ko rs Pressu 

of preservation of regions of scenic and his- p re- reoso } es 


toric interest. 


Walter L. Huber, ASCE President, has | 
been appointed to membership on the | 
Advisory Board on National Parks, Historic 
Sites, Buildings and Monuments of the ', 


L. H. Oppenheim, of Oakland, Calif., has 


been named a vice-president of the Henry J ~ 
’ Kaiser Co. Mr. Oppenheim, who joined lj 0 IX- 0 
the Kaiser organization in 1938, will also 


continue to serve as assistant general 
manager of Kaiser Engineers, a division of 


Apartment Buildings 


Edmond H. Leavey has been elected presi- 
dent of Federal Telecommunication Labora- 
tories, Inc., research association of the 
International Telephone and Telegraph 
Corp. General Leavey (U.S. Army, re- 
tired), has been vice-president of I. T. & T 
since 1952. 


William S. Lohr, head of the department 
of civil engineering at Lafayette College, is 
retiring after 36 years on the faculty there, 
and will reside in East New Market, Md 


Lester Long, vice-president in charge of 
sales and secretary of the American Cast 
Iron Pipe Co., Birmingham, Ala., retired in 
July after 38 vears of continuous service 


Inge Lyse has just completed a 17-month 
assignment for UNESCO at Kharagpur, 
India, preparing plans for a new department 
of civil engineering at the Indian Institute 
of Technology. Dr. Lyse is returning to his 
professorship at the Norwegian Institute of 
Technology at Trondheim. 


Gustave Magnel, professor at the Uni- 
versity of Ghent in Belgium and interna- 
tional authority on prestressed concrete, 
recently represented ASCE at the celebra- 


“Beach-Haven at Brighton,” \ocated in Brooklyn, 


tion of the one hundredth anniversary of N. Y., is one of the huge housing projects of the Fred C. Trump 

the Technical School of Lausanne Construction Company of Brooklyn. It consists of 31 six-story 

F ; housing units, providing 1,860 individual apartments of 2, 3% 

and rooms. The Trump Construction Company writes, 

: mag po “We have driven close to 10,000 creosoted piles on our Beach- 


engaged by the Gold Coast government as 
an adviser on the Volta River aluminum 


Haven project . . . length 30 to 50 feet, with an average of 38 
production project. Dr. Morgan has re- feet depth driven, at a cost of approximately $700,000. We are 
cently been serving as president of Com- pleased to advise however that a very substantial saving was 

F munity Service Inc., at Yellow Springs, effected by using Koppers pressure-creosoted wood piles over 
Ohio. any other form of pile.” 

Engineers will tell you that Koppers Pressure-Creosoted 
Foundation Piles are being used on more and more of the in- 
dustrial and commercial “big jobs.” They insure lasting pro- 
tection against termites, fungi, and acids in the soil. They are 
readily available at Koppers wood treating plants, and actually 
cost less than other permanent pile material. 

For complete details on price and delivery, contact your 
nearest Koppers office or write: 


KOPPERS COMPANY, INC. 
WOOD PRESERVING DIVISION 


Charles A. Emerson, partner in the New 
York and Cleveland firm of Havens and 
Emerson, received 
the honorary degree 
of doctor of science 
from his alma mater, 
Beloit College, in 
the past commence- 
ment season Mr. 
Emerson is the great- 
grandson of the first 
settler of Beloit and 
grandson of one of 
the college's first 
»rofessors. The cita- 
- honored him for Charles A. Emerson 


| 
a career . wrought 
| 


Pittsburgh 19, Pennsylvania 


in sound engineering works for the comfort 


” 


and health of man... . 
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Samuel J. Pattison, Jr., Michael Dembo, 
Murray Marks and John G. Jarnis received 
master of science degrees in civil engineering 
from Northeastern University on June 21. 
Employed in full-time positions, these men 
earned their advanced degrees by attending 
classes in the evenings 


Jack Renner is this year's recipient of the 
Robinson award, presented annually by the 
Robinson Clay Products Co., to the Uni- 
versity of Akron's most outstanding senior 
in the college of engineering 


O. T. Ilerich has resigned from his posi- 
tion as district structural engineer with the 
California State Division of Architecture 
to enter private practice. 


Anthony J. Scullen, dean of the school of 
engineering and architecture at the Catholic 
University of America for the past 16 years, 
has relinquished the post, but will remain on 
the faculty as professor of civil engineering 


Rolf Thorsten Skrinde is now in Saudi 
Arabia on assigment as a sanitary engineer 
with the Point 4 mission of the Technical 
Cooperation Administration. For the past 
18 months he had been engaged in research 
at the Massachusetts Institute of Tech- 
nology. 


The office of Henry W. Taylor, Consulting 
Engineer, announces consolidation of the 
New York City and Lynbrook (N.Y.) 
offices at the Keen Building, 151 West Mer- 
rick Road, Freeport, N.Y., effective July | 


Alfred L. Parme has been awarded the 
Fuertes Graduate Medal of the school of 
civil engineering at 
Cornell University, 
for his work in the 
preparation of the 
ASCE Manual of En- 
gineering Practice, 
“Design of Cylindri- 
cal Concrete Shell 
Roofs,” published in 
1952. Mr. Parme is 
on the staff of the 

structural and rail- 

. ways bureau of the 

Alfred L. Parme Portland Cement As- 
sociation in Chicago, 
Il! He recently returned from an assign- 
ment as consulting engineer on the Kami- 
shiiba Arch Dam on Kyushu Island, Japan. 


Albert B. Rich, formerly senior engineer 
with Jackson & Moreland of Boston, Mass., 
has entered into partnership with Lewis E. 
Day, with offices at 48 Park Street, Fra- 
mingham, Mass. 


Calvin O. Schofield, engineer for Gilboy & 
O'Malley, Architect-Engineers of Scranton, 
Pa., recently delivered a lecture at the Insti- 
tute Tecnico De La Construccion Y Del 
Cemento in Madrid, Spain, on “American 
Construction Methods and Equipment on 
Highway and Airfield Construction.” For 
the past year and a half Mr. Schofield has 


been engaged in advanced and master plan- 
ning of airfields in Great Britain. 


Edwards, Kelcey and Beck, consulting 
engineers of Newark, N.J., and New York, 
N.Y., announce that William L. Hanavan 
has been admitted to the firm as a partner 
and that Joseph W. Lavin, H. Jack Leonard, 
Gordon L. Kirjassoff and George H. Leland 
have been made associates. Will H. Smith, 
previously named an associate, continues in 
that capacity. 


Joseph E. Vollmar, Jr., president of Voll- 
mar Bros. Construction Co., St. Louis, Mo., 
received the degree of professional engineer 
in civil engineering from Washington Uni- 
versity at the commencement exercises on 
June 10. The degree represents three years 
of study and a thesis on the subject of 
“Docks and Dock Structures on the Upper 
Mississippi.” 


Daniel E. Whelan, Jr., who has been on 
duty as an officer in the U.S. Coast and 
Geodetic Survey for the past ten years, is 
returning to Loyola University in Los 
Angeles as dean of the college of engineering. 


Max Weinroth, chief of the airfields cri- 
teria section, Directorate of Installations, 
at the U.S. Air Force headquarters, Washing- 
ton, D.C., has been ordered to active military 
service with the grade of lieutenant colonel. 
He has been assigned as installations staff 
engineer at Limestone Air Force Base, near 
Caribou, Me. 


You can do your field E. 
work better 
by using 
WARREN-KNIGHT 
TRANSITS 


greatest value 
vestment include the following: 
© Scurdier Construction—spe- 
cial re-inforcing 


@ Extra fine coated Lenses— 
flac—brilliane—close 


ASSURE ACCURACY—SAVE TIME—REDUCE COSTS 


These Features Assure 


| Enrollment and 
Subscription Form 


(now am) 
(A) | (wish to be) enrolled in the 
Division and receive automatically and WITHOUT 
CHARGE all of the “Proceedings” Separates issued 
under the auspices of this Division. 


(B) In addition | wish to subscribe to all of the 
Separates sponsored by the following Divisions: 


focus feet 

© Disappearing Stadia 

Graduations differentiated 
size and slant 

Right angle peep sight 
through telescope axle 

Balanced internal focusing 
telescope 

® Non-cramping Leveling head 

® Replaceable leveling screws 

@ Leveling screw threads 
covered 


Precision 
Permanence of Adjustments 
Reduced maintenance and 

repair costs. 
and Convenience in 
handling. 


10 day TRIAL. 


No obligation to purchase 


Send for Catalogue CE-38 


WARREN-KNIGHT CO. 


Manufacturers of Warren-Knight Transits and Levels 


136 N. 12th Street 


Philadelphia 7, Pe. 


(Signature) 


( Street) 


(City) 


My account is to be CHARGED AT THE RATE OF 
$2.00 PER YEAR for each of the subscriptions listed in 
(B). (Charges for the period October 1, 1953, to 
September 30, 1954, will be included on the 1955 
dues statements, to be mailed late in 1954) 


My current mailing address is as follows: 


(Membership Grade) 


(Date) 


( State) 
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‘*Auto-Raise’’ 
THICKENERS AND 
CLARIFIERS 


One of the distinctive features of Hardinge 
Thickeners is the ‘‘Auto-Raise"’ driving mech- 
anism, which automatically lifts the ‘scraper 
away from the overload or obstruction in the 
tank bottom eliminating costly breakdowns 
and delays. Bulletin 31-D-37 


HARDINGE 


INCORPORATED 
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Welding research. . . 
(This article begins on page 29) 


(Continued from page 33) 


Other Tests for Plastic Design 

The entire program at Lehigh Uni- 
versity has included tests of columns 
with combined bending and axial 
loading to simulate conditions in the 
vertical members of rigid frames; 
also tests of continuous beams to de- 
termine their capacities for rotation, 
to form plastic hinges. Two full- 
scale rigid frames (portal frames with 
rectangular knees) have been tested 
virtually to destruction to confirm 
predictions made by plastic analysis. 

In a test of an 8 WF 31 column 16 
it long, with hinged ends and an axial 
load and bending moment applied at 
the top, the maximum resistance of 
the column not only exceeded the pre- 
dicted yield moment but exceeded the 
plastic-hinge moment for this beam 
section subjected to pure bending. 
This result indicates that in many 
cases the influence of axial load may be 
neglected in portal-frame columns 
when designing by plastic analysis. 

The behavior of the beams in these 
various tests, together with other con- 
siderations, leads to a belief that resid- 
ual stresses due to welding are not 
usually as influential as those due to 
cooling after rolling. The welding 
stresses are highly localized whereas 
the rolling-mill stresses are wide- 
spread and would be expected to 
cause somewhat premature yielding 
over a wider area and thus influence 
deflections. 

At least one structure has been de- 
signed by the method of plastic 
analysis, a building for the British 
Welding Research Association. 

As more thought is being given to 
resistance to bombing, the matter of 
reserve strength becomes increas- 
ingly important. Whether it is rec- 
ognized or not in design analysis, ex- 
perience confirms that welded rigid- 
frame and continuous construction 
usually provides a _ tremendous 
amount of reserve strength as com- 
pared with simple beam and column 
design. 

Research in welding, as in other 
fields, is never ending. It continues 
to contribute to our better under- 
standing of the behavior of welded 
structures and how to design them for 
best economy and performance. 


(This article is an abstract of the paper pre- 
sented by Mr. Grover before a joint session of 
the ASCE Structural Division and 
American Welding Society, at the Centennial 
Convention in Chicago. 
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The session was pre- | 


sided over by Raymond Archibald, M. ASCE.) | 


An interesting slant 


on Pisa! 


Of the many towers 
which are out of the 
true vertical, having a 
visible slant, the most 
celebrated, but not the 
most “leaning”, is that 
of Pisa, Italy. Here, the 
campanile of the cathe- 
dral is 16% feet over 
the perpendicular in a 
height of 179 feet. Six 
other leaning towers 
(two at Bologna, three 
at Venice, one at Zara- 
goza) have inclinations 
greater than the one 


at Pisa. 4 
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To set things 


straight, 
come to GILES 


Marine borings 


Undisturbed 


soil sampling 


Large calyx 
holes in rock 


All engineering test 
~. boring work 


re & 


DRILLING 
CORPORATION 


2 PARK AVE. * NEW YORK 16. N.Y. 
25 years in operation 


Affiliated with Spencer, White & Prentis, Inc. 
Western Foundation Corporation 
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Taller & Cooper preassembled Toll Booths and Toll 
Collection Systems at the Delaware Memorial Bridge. 


The Delaware Memorial Bridge, sixth longest suspen- 

sion bridge in the world, gets complete custom plan- 

ow | in the shortest span of time with Taller and Cooper 
Collection equipment. 


And that's oui why every = facility in America 

has chosen Taller & C Because these shop- 

fabricated Toll Booths poe Canopies are up in hours 

oa neritly waterproof, safe and efficient . . . 

ete with electrics | and heating equipment, con- 

trols, racks, drawers, cabinets and furniture. Ready to 
let traffic roll through and collections roll in. 


If you are planning a toll facility, you'll get the finest 
oimahes with Taller & Cooper custom designed Toll 
Collection equipment. 


WRITE TODAY for unique design 
and construction details. 


TALLER & COOPER, INC 


ENGINEERS * MANUFACTURERS 


50 WASHINGTON STREET BROOKLYN 1, N. Y. 


TALLER & COOPER TOLL COLLECTION EQUIPMENT 
IS USED ON EVERY MAJOR TOLL FACILITY IN THE U.S. 


New Publications 


Manual on Precast Concrete Construction. A 
complete report on precast concrete construction 
techniques including sections on patents, bond- 
breaking, construction schedules, field layout, 
forms, joinery, erection methods and a study of 
costs. The book contains numerous illustrations 
and many tables of practical information such as 
the table on “liquid bond-breakers" which lists the 
available solutions, their cost and field experience 
with them. The fee for the Manual is $25 plus 
sales taxes, or $12.50 in lots of ten or more. For 
further information on the sale of this publication 
write to the author, F. Thomas Collins, 921 West 
La Tunas Drive, San Gabriel, Calif. 


Structural Analysis. Analysis procedure for con- 
tinuous plane frameworks developed by R. W 
Stewart, chief engineer of bridge design for Los 
Angeles, Calif., is described in Die Traversen- 
Methode, translated and revised to conform to 
German practice by Dr. Ing. A. Kleinlogel. The 
volume is based on Mr. Stewart's work, The Tra 
verse Method for Analyzing Continuous Structures, 
published in 1948. Unknown in Europe until now. 
the traverse method is statically and mathemati- 
cally exact in its use of the elastictheory. Publisher 
of the 108-page illustrated book, which sells for 
17.50 DM, is Wilhelm Ernst & Sohn, Berlin, 
Germany. 


Plan for Washington, D.C. An example of ef- 
fective cooperation among citizens and public of- 
ficials in seeking a solution to the problems of urban 
expansion is made available in a report of the 
Citizen's Advisory Committee on Public Works for 
the District of Columbia. Entitled Our Nation's 
Capital, the report covers the two basic criteria 
guiding the committee—-will the public benefit and 
can the benefits be provided on a sound financial 
basis? The schedule of needed construction recom- 
mended by the committee totals $319,152,000. In- 
quiries concerning the report should be addressed 
to the Board of Commissioners, District of Colum- 
bia Government, Washington, D.C. 


Atomic Energy in Industry. Articles by thirty 
outstanding leaders in the atomic energy field have 
been made available in a transcript just released 
by the National Industrial Conference Board. Sub- 
jects include the place of nuclear power in the na 
tion's electric power supply; current industrial 
uses of atomic by-products; applications to food 
and agriculture, pharmaceutical and medical uses; 
and problems of industrial participation in atomic 
power development Transcripts of the sym- 
posium—the most comprehensive conducted to date 
on agricultural, medical, and industrial applications 
in the field—are available at $10 a copy from the 
National Industrial Conference Board, 247 Park 
Avenue, New Vork 17, N.Y 


Engineering Drawing. A comprehensive prac- 
tical guide to engineering drawing ts presented in 
one of the Barnes and Noble College Outline Series 
The 432-page, paper-bound publication covers basic 
principles and rules, and includes problems, tables, 
ASA Standard Drawings, and drafting room prac 
tice. The authors are Josef V. Lombardo, of Queens 
College; Lewis O. Johnson, of New York Univer- 
sity; and W. Irwin Short, of the University of Pitts- 
burgh. The book sel!s for $2, and requests should 
be sent to Barnes & Noble, 105 Fifth Avenue, New 
York 3, N.Y. 


Hydraulic Research. A demonstration and ap- 
plication of the concept of separable primary flow 
and superimposed secondary flow to incompressible 
flow in a guide vane bend are set forth in a recent 
publication of the St. Anthony Falls Hydraulic 
Laboratory, identified as Technical Paper No. 14, 
Series B. The paper, which is written by Edward 
Silberman and entitled Importance of Secondary 
Flow in Guide Vane Bends, is based on research 
sponsored by the Office of Naval Research and 
condensed from a technical report prepared for 
that organization. Inquiries should be addressed 
to the St. Anthony's Falls Hydraulic Laboratory, 
University of Minnesota, Minneapolis, Minn 


Water Resources, Canada. Issuance of Volume 
106 of the Canadian Water Resources Papers, 
Surface Water Supply of Canada, covering runoff 
data for the climatic years, 1946-1947 and 1947- 
1948, is announced by the Canadian Department of 
Resources and Development. Copies, priced at $3 
each, may be obtained from the Chief, Water Re- 
sources Division, Department of Resources and 
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You're looking behind the scenes at the American Loco- 
motive Company, Ordnance Division, Schenectady, New 
York. 

The prints you see streaming from the processing ma- 
chine are positive photographic reproductions of M47 tank 
drawings. They're produced without a negative step... 
and under ordinary room light. 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of M47 drawings against expen- 
sive wear and tear. For the drawings are filed away after 
the Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con- 
tract for the M47, these highly legible and durable inter- 
mediates are used to produce all the quantity prints 
required by the 29 manufacturers and government agencies 
involved in the distribution of engineering changes on the 
M47 tank. 


These Kodagraph Autopositive Intermediates 


These Kodagraph Autopositive intermediates, used in place 
of the valuable original drawings, produce sharp, legible 
blueprints or direct-process prints time after time. Their 
dense photographic black lines—on an evenly translucent 
paper base—will not smear or lose density . . . which sim- 
plifies print production and eliminates reading errors and 
bottlenecks all along the line. And another important point 
—Autopositives are photo-lasting in the files... will not turn 
yellow or become brittle. 

Advantages which you will appreciate, too, in your own 
operations. And, remember, this is only part of the Auto- 
positive story! 


Xodagraph Paper 


“‘THE BIG NEW PLUS’ in engineering drawing reproduction 


Learn how you, or your H 
local blueprinter, can process 
this unique photographic 
intermediate paper at low 
cost . . . with existing equip- 
ment; how it is used to 


Name 


rc MAIL COUPON TODAY - 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, New York 


Gentlemen: Please send me a copy of “New Short Cuts and Savings”. . . describing 7 ; 
the many savings Kodagraph Autopositive Paper is bringing to industry. 


Position 


reclaim drawings . . . speed 
design changes in thousands 


Company 
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YUBA-BUILT HOISTS | 
Liff 1000-Ton Loads 


Typifies Machinery We Can Build to Your Order 


This YUBA-built double-drum dredge hoist is designed to 
handle 194-foot digging ladder and is capable of lifting 800 to 
1000 tons. Single-drum hoist (bottom) built by YUBA for 
tramway carries 5200 feet of wire rope. We're old hands at 
building such machinery. Every bucket ladder dredge Yuba has 
built combines many special ‘“machines’’—hoists, conveyors, 
drives, screening and metal saving equipment, winches, pumps 
—all designed and built by Yuba. 


Experience and Facilities 


YUBA’s manufacturing experience includes grooved drums 
for large gate hoists, barges, steel and chemical plant equip- 
ment, construction rigs, clamshell buckets, ordnance, other 
custom work, and structural steel production. Parts for field 
assembly are fitted and match-marked before shipment to in- 
sure accuracy. 


Our facilities include shops for carbon and alloy steel me | 
ing, heat treating, steel fabricating, welding, pattern work, 
iron and bronze castings, and machine shop capable of handling 
single large, heavy pieces. We have long experience in properly 
preparing and documenting export shipments. 


Send us your drawings and 
specifications for estimates. 
No obligation. Wire, write or 
call YUBA TODAY. 


—VUBA MANUFACTURING CO. 


Room 716,351 California S$t., San Francisco 4, California, U.S. A. 
AGENTS to DARSY & CO., LTO. * SINGAPORE, KUALA LUMPUR, PENANG. 
Shaw 4 19 LEADENHALL ST., LO 
CABLES: TUBAMAN, Sam SHAWOARBCO, 65 


Development, Ottawa 4, Canada. Checks should 
be made payable to the Receiver General of Can- 
ada. 


Materials Testing. A much needed key to the 
tremendous volume of material on the properties 
and testing of materials, appearing in publications 
of the American Society for Testing Materials in 
the half century of its existence, is provided in a 
comprehensive index issued by the ASTM. The 
230-page listing, the first overall index to be pub- 
lished by the society, covers all papers, reports and 
special publications for the 50-year period through 
1950. Copies, priced at $6, are available from the 
American Society for Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 


Pollution Control. More than 156 California 
communities constructed sewerage facilities cost- 
ing in excess of $163,000,000 during the three-year 
period ending December 31, 1952. This is one of 
the significant facts brought out in a recent report 
prepared by the State and Regional Water Pollution 
Control Boards at the request of the legislature. 
Copies of the report, which is entitled Water Pollu- 
tion Control and identified as WPCB Publication No. 
5, may be obtained from any of the Regional Boards 
or from the office of the State Water Pollution Con- 
trol Board, Sacramento, Calif. 


Hydrology. Hydrologic studies of rainfall and 
runoff in the Champaign-Urbana, I!l., area, cur- 
rently under way in the Department of Civil Engi- 
neering at the University of Illinois, are reported 
by Ven Te Chow in Hydraulic Engineering Series 
No. 2. Free copies of the report, entitled Hydro- 
logic Studies of Urban Watersheds, are available 
from Prof. J. J. Doland, Department of Civil Engi- 
neering, University of Iiinois, Urbana, II. 


Building Code, Cleveland. Issuance of a build- 
ing code—entitled Regional Dwelling House Code 
and devoted exclusively to single- and two-family 
dwellings—is announced by the Cleveland Re- 
gional Planning Commission. The culmination of 
three years of research and study, the code is pri- 
marily concerned with homes constructed in the 
conventional manner of wood interior framing and 
either woodframe or masonry exterior walls. How- 
ever, it does not exclude the use of other materials 
and methods of construction, and prefabricated 
houses receive special consideration Proctor 
Noyes served as director of the Commission, and 
Prof. Leslie J. Reardon, of Case Institute of Tech- 
nology, directed preparation of the report. Copies 
may be purchased, at $5 each, from the Regional 
Planning Commission, 415 The Arcade, Cleveland 
14, Ohio 


Mississippi River Maps. A folio of maps of the 
Mississippi River from Angola, La., to Head of 
Passes, La., and South and Southwest Passes and 
Pass A Loutre, La., showing river soundings and 
soundings in the Passes, is available for sale from 
the Office of the President, Mississippi River Com- 
mission, Vicksburg, Miss. Prepared by the New 
Orleans District of the Corps of Engineers, the 84- 
sheet folio is priced at $1.50 


Industrial Safety. A complete catalog of the 
many and varied accident-prevention aids available 
from the National Safety Council is now obtainable 
from the Council, 425 N. Michigan Avenue, Chi- 
cago 11,1. Copies are free, and the title is Occu pa- 
tional Safety Services (Service Guide 2.1) 


Slide Rule Use. The infinite possibilities in 
slide rule use are set forth in a new booklet by H. W. 
Leach and George C. Beakley, of the engineering 
staff of Tarleton State College (Texas) Designed 
for college and high school courses, the text com- 
bines explanation and discussion of the various 
slide rule operations with drill problems. For in- 
structors desiring additional drill material, a work- 
book of slide rule problems is available from the 
authors. The present publication, which is entitled 
The Slide Rule, may be obtained from the Mac- 
Millan Company, 60 Fifth Avenue, New Vork 11, 
N.Y. The price is $1. 


Highway Planting. Results of a research project 
on vegetative cover for highway roadsides, con- 
ducted by the New York State Department of 
Public Works in 1951 and 1952, are summarized in 
a recent illustrated brochure called Roadside Vegeta 
tive Cover Research Project. The report emphasizes 
the economies that can be effected by proper estab- 
lishment of turf during the construction of high- 
ways. The project was conducted in cooperation 
with Cornell and Rutgers universities. Inquiries 
should be sent to the Landscape Bureau, New York 
State Department of Public Works, Albany, N.Y. 
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MANUALS 


of PRACTICE 


. Code of Practice 
2. Terms Used in Sewage 
Disposal Practice... . 
. Lock Valves 


. Selected Bibliography 
= Construction Meth- 


al Con- 
tracting Procedure for 
Foundations 

. Technical 
for City Surveys. .... 

. Letter Symbols and 

cs 

. Filtering Materials fon wat Altim ter Survey! 1000 to 3000 FT. 
Sewage Treatment saves time and money by —1000 to 6000 FT. 
Plants............... 1.00 eliminating lines of sight. ; —1000 to 15000 FT. 

. Location of 
ground Utilities 


. Surveying Terms..... 


- Land Subdivision WALLACE & TIERNAN 
Con- | INSTRUMENTS AND ELECTRICAL MECH 
- Belleville 9, N. J. 


Plant 2.50 tn Congda: Wallace & Tiernan Products Ltd. Box 54, Toronto 13 


. Horizontal Control i. 
veys to Supplement the 
Fundamental Net..... 0.90 


. Standards of Profes- 


YOU SAVE TIME & MONEY 


Soils Mechanics No- 


tude rox Dy Using AMB BRONZE CASTINGS 


ward Areas 


Write today for ad ee formation. A-100 


. Surveys of Hi — 
Saginsering Positions aes beca use (1) Good sound castings 
and Salaries. <<. Soe mean minimum rejects, and the saving of 
. Hydraulic Models.... 2.50 time and money wasted in 
and assembly work. 
(2) Real accuracy, means closeness to de- 
. Pile Foundations and signs and specifications; therefore, less 
Pile Structures — = machinery and finishing costs. 
. Hydrology Handbook. 3 00 (3) Quick and courteous service means less 
. Professional Practice w-up time and annoyance on cus- 
for Civil Engineers... 1 00 tomer’s part,—and of course, more prompt 
. Job Evaluation and Sal- deliveries to our customers’ customers. 
ary Surveys -.-+ 2.00 Proof of AMB Quality and Service may be 


TEAR THIS AD. _ Design of Cylindrical : 
basep ( Concrete Shell Roofs.. 5.00 readily obtained from our customers. 


out 

THE LIS : . ASA Building Code Note: Our new, flat opening, fiexible- 

your c Requirements, Excava- bound “Reference Book on Bronze 

. - —. tions and Foundations 0 80 Casting Alloys” has just come off 
the press—copy will be sent upon 
request on your Business Letterhead. 


Now AMERICAN MANGANESE BRONZE 


Please send Manuals checked. COM PANY 


4716 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 


50% discount from above price to ASCE members Established 1909 
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Why research never says: 
“let well enough alone” : 


Anyone might fairly assume that cast iron pipe 
which has served, and is still serving, 

over 45 American cities for more than a century, 
is as efficient and economical as pressure pipe 
can possibly be. Our member Companies 

have not been content to rest on that assumption. 


By continuous research and development, 
they have attained, in modernized cast iron pipe, 
greater toughness, strength and uniformity 
. to a point resulting in still greater efficiency 
and economy. 


Modernized cast iron pipe is centrifugally-cast. 
Where needed and specified, it is lined 

with cement mortar centrifugally applied, 

resulting in a tuberculation-proof pipe with sustained 
carrying capacity and, therefore, reduced friction los- 
and pumping costs. 


If you want the most efficient and economical pipe 

ever made for water distribution, your new mains will be 

laid with modernized cast iron pipe with either a ; 
mechanical or bell-and-spigot joints. Cast Lron Pipe 
Research Association, Thos. F. Wolfe, Managing Director, 
122 So. Michigan Ave., Chicago 3. ‘ 


The Q-Check stencilled on pipe is 
the Registered Service Mark of the 
Cast Iron Pipe Research Association. 


iron 
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This cast iron water main, uncovered 
for inspection, is in good condition 
after 100 years of service in 
Alexandria, Va.—one of more than 
45 cities with century-old water 

or gas mains in service. 
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Permanent, economical, low mainte- 
nance construction is designed into 
your buildings when you specify tim- 

r trusses by Timber Structures, Inc. 
These are available in bowstring and 
parallel chord types for spans up to 
250 feet or more. They provide large 


or 


Practical Roof Framing 
For Wide Span Buildings 


areas of unobstructed floor space 
which makes the building adaptable 
for wide variety of future uses. Ask 
your nearest Timber Structures office 
for engineering data on timber truss- 
es, jos ety beams; or write for book- 
let, “Modern Construction”, 


Timber Structures, Inc. 


P. O. BOX 3782-Y, PORTLAND 8, OREGON 
Offices in New York: Chicago: Detroit; Kansas City: St. Lovis; Minneapolis; Dalles 
New Orleans; Birminghom; Chorlotte; Lovisville; West Hortford, Seattle; Spokone 
Eugene, Richmond, California; Peterborough, Ontorio, and New Westminster, B. C 


Saverman Scraper 
cutting down a bank. 


ONE MAN 
MATERIALS HANDLING 


DO THESE JOBS BETTER... CHEAPER... with a 


SAUERMAN SCRAPER 


Dig an underpass, trench a stream, clean oa culvert or tunnel, build dykes or cut down banks .. . 
Cne man—vusing a Saverman Scraper—can do them easily and economically. 


The curved plates of the Crescent Scraper and bottomless construction combine maximum strength 
with minimum weight, thus reducing power costs. 


See for yourself why Saverman Machines can give you maximum efficiency on many dig and 
haul jobs. 


Write for illustratrated 24-page Catalog A. 
Saverman Bros., Inc., 552 S. Clinton St., Chicago 7, lil. 


SAUERMAN BROS., Int. 
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RECENT 
BOOKS 


ASTM Specifications for Steel Piping Ma- 
terials 


This compilation prepared by ASTM Committee 
A-1 on Steel, contains in latest approved form the 
56 ASTM specifications for carbon-steel and alloy- 
steel pipe and tubing, including stainless. The 
major categories into which the specifications are 
grouped are as follows: Pipe, boiler, superheater, 
and miscellaneous tubes, still tubes; heat-exchanger 
and condenser tubes; castings; forgings and weld- 
ing fittings; bolting; grain size Two special 
grain-size charts for classification of steels are in 
cluded Sixteen emergency, alternate provisions 
applying to specifications in this compilation are 
printed in a separate section at the back of the 
book (American Society for Testing Materials, 
1916 Race Street, Philadelphia 3, 1952. 383 pp., 
$3.75.) 


Surveying. Theory and Practice 


While intended primarily as a college textbook, 
this standard work, by Raymond E. Davis and 
Francis 5S. Foote, also aims to provide, in a single 
volume, a sufficiently comprehensive treatment to 
be of value to engineers and surveyors. For this 
purpose the more advanced phases of the subject 
are discussed, and methods used on extensive sur- 
veys are described and evaluated. The new edi- 
tion has been rewritten where necessary and addi- 
tions have been made to cover new equipment and 
methods. (McGraw-Hill Book Company, 330 
West 42nd St., New Vork 36, N_Y., fourth edition, 
1953. 1021 pp., $8.) 


Theory of Homogeneous Turbulence 


The author, G. K. Batchelor, presents a system- 
atic account of the present state of knowledge in 
the field. After a brief review of the major con- 
tributions of the past fifteen years, the following 
topics are discussed: Mathematical representation 
of the field of turbulence; kinematics of homo- 
geneous turbulence, linear problems; dynamics 
of decay; the universal equilibrium theory; decay 
of energy-containing eddies; and the probability 
distribution of u(x A bibliography of research 
through 1952 is included Cambridge University 
Press, 32 East 57th St., New Vork 22, N.Y., 1953. 
197 pp., $5.) 


Proceedings of the First U.S. National Con- 
gress of Applied Mechanics 


Reporting the first of a series of congresses to be 
held at approximately four-year intervals, this 
volume contains 125 papers on a wide range of 
topics arranged in four major groupings: General 
methods, dynamics, vibrations, impact; elasticity, 
photoelasticity. plate theory, elastic instability; 
plasticity, behavior of materials, failure; fluid 
flow. aerodynamics, heat. Five general lectures 
are also included dealing respectively with elastic 
stability, creep in metals and polymers, fluid flow 
theory, high-speed aerodynamics, and the relation- 
ship of heat transfer to mechanics and other 
branches of science. As these congresses are in- 
tended primarily for those interested in applied 
mechanics in this country, 90 attempt was made 
to attract participation from abroad. (American 
Society of Mechanical Engineers, 20 West 39th 
St., New York 18. N_.Y., 1952. 965 $20.) 


The Principleg and Practice of Surveying 
Volume I1-—-Higher Surveying 


The five sections of this standard work, by Charles 
B. Breed and George L. Hosmer, have been gener- 
ally revised to conform to current practice. Part I 
covers survey control, astronomical observations, 
and leveling practice; Part II, topographical sur 
veying by the stadia and plane-table methods with 
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PROCEEDINGS- SEPARATES OR MANUALS 


in special 


MULTIPLE BINDERS 


available now in two forms 

Style 1 

for Proceedings-Separates—holds thirty individual 

leaflets securely with wire inserts, easy to install or 

remove. 
Style 2 

for Manuals of Engineering Practice—has room for 

fifteen pamphlets, attached by wire holders. 
These binder covers are designed for easy assembly or 
re-assembly and repeated use of reference material. 
They are in substantial black fabricoid with gold letter- 
ing, and are stable and useful when partially or 
completely full. 

Order form 


American Society of Civil pnw 
33 West 39th St., New York 18,N 


ings-Sepcrates Binders (Style 1) at $2.25 each. ................ 
Manvals Binders (Style 2) at $2.25 each..............6555. 


THEODOLITE NO. 120 
“Most satisfactory . . . supe- 


Why Surveying 


SUPER-ACCURATE. 


“UNIVERSAL” 
WYE LEVEL NO. 100 
Internal focusing telescope 
with 32x magnifying power. 
Hos coated optics, like all 
Fennel instruments. 


“NITAC” LEVEL NO. 24 


FENNEL INSTRUMENTS 


reflecting a century of progress 


In fine instrument-making, nothing counts so much as human skill . . . and Fennel’s 
old-world craftsmen have the skill of generations. 

That is why, no matter how exacting your standards, these instruments will meet 
them. Proved in 58 different countries from equatorial Brazil to arctic Alaska . . 
Before you decide, compare Fennel. Particulars and prices on request. 


REPAIR SERVICE by Factory-Trained personnel. Surprisingly thrifty! 
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FENNEL INSTRUMENT CORP. OF AMERICA + 478 Water Street, New York 2, N. Y. 


direct line of sight. 


CONTACT THESE DEALERS 


BOSTON: Modern Blue Print Co., 47-51 Cornhill Street 
TRENTON: D & W Blue Print Co., 16 Perry Street 
TOLEDO: The L. Beckmann Co., 1609 Canton Street 
DETROIT: The Ostermann Co., 2222 Woodward Avenve 
CHICAGO: Crofoot, Nielson & Co., 205 Wacker Drive 


or write direct to us —<——— @ 


over the world as the tradi 
quality tracing cloth, 
With the background of decades \ 
TRANSIT 
Preferred for Federal ond Pub- 
a 
. | FENNEL - 
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SYMONS 


@ STRAIGHT WALLS 
@ BATTERED WALLS 
@ CURVED WALLS 
@ SLABS 


SYMONS CLAMP a MFG. CO. 
4291 DIVERSEY AVE. « CHICAGO 39, ILLINOIS 
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DAM REINTEGRATED 
WITH “GUNITE” 
BY CEMENT GUN CO. 


Photograph above, left, shows Cement 
Gun Company crew preparing the 
spalled and disintegrated downstream 
side of a Virginia municipal hydroelec- 
tric dam for “Gunite.” The “Gunite” 
was applied over reinforcing mesh to 
a depth of 2 inches greater than the 
original lines of the dam making the 
structure stronger and more durable 
than when it was originally built. To 
insure years of trouble-free service, 
“Gunite” was also applied on the up- 
stream side to eliminate seepage 
through the dam. The finished job is 
shown in photograph below, left. 


Completely pictured and described in 
our latest catalog, are many instances of 
dam construction and repair together 
with many other types of “Gunite” 
jobs we have done. A request, on your 
letterhead, for Catalog B2400 will bring 
your copy by return mail. 


‘CARTHY 
ILLS 


McCARTHY UNDERGROUND 
HORIZONTAL DRILL 


DRILLS UNDER HIGHWAYS, RAILROADS, ETC. 


A utility money-maker! Drills through 
rock or earth for drainage, conduit, pipe 
lines, etc., without breaking the surface. 
Drills 4” to 24” holes up to 180 fr. r— 
in hardpan compacted sand, gravel 
shale formations. 


Drills 4-6-8” diameter “dry” holes — 
400 to 1,000 ft. per day. Can be mounted 
on truck or half-crack. Hydraulically oper- 
ated. Adapts to any where ordinary 
rock formations need blasting. 


THE SALEM 
(SALEM) 


TOOL COMPANY 
804 S. ELLSWORTH AVE. 
SALEM, OHIO 


discussion of the relation of geology to topography, 
Part III, ground, aerial, and stereo. photogramme- 
try; Part IV, hydrographic surveying and stream 
gaging; and Part V, constructing and finishing 
maps. Effectively illustrated, the volume also 
contains some 30 pages of tabular data in addition 
to that included with the text. Methods for the 
adjustment of triangulations and level circuits are 
appended. (John Wiley and Sons, Inc., 440 Fourth 
Avenue, New York 16, N. Y., seventh edition, 
1953. 675 pp., $7.) 


Simplified D of Roof Trusses for 
Architects and Buiiders 


Basic principles and methods underlying the de- 
sign of the common types of roof trusses are pre- 
sented in a form suitable for the man who has not 
had preliminary training. The principles of graphic 
statics are first discussed, as an introduction to the 
determination of stresses in roof trusses. Part III 
deals with the practical design of steel trusses and 
solid bolted timber trusses. A new Part IV has 
been added in this edition covering trusses com- 
posed of built-up members utilizing timber con- 
nectors of various kinds. The author is Harry 
Parker. (John Wiley and Sons, Inc, 440 Fourth 
Avenue, New York 16, N. Y_, second edition, 1953. 
278 pp., $4.) 


General Discussion on Heat Transfer, 
Proc 


The objective of this symposium held by the 
Institution of Mechanical Engineers, in September 
1951, is to review developments in the knowledge 
of the principles of the transference of heat and in 
the design of apparatus-making use of such knowl- 
edge, within the period 1940-1950. Ninety-three 
papers are presented divided under five main 
headings: Heat transfer with change of state, heat 
transfer between fluids and surfaces; conduction 
in solids and fluids; radiation, instrumentation, 
measurement techniques, and analogies; special 
problems such as heat transfer in turbine blade 
cooling in liquid metals, in gas turbines, ete. Au- 
thors include specialists from several other coun- 
tries as well as from the United States and Great 
Britain. (Available in the United States from 
American Society of Mechanical Engineers, 29 
West 39th St., New York 18. N. Y., 496 pp, $10.) 


A Policy for Scientific and Professional 
Manpower 


This report, by the research staff of the National 
Research Council, consists of two parts: A state- 
ment of policy for scientific and professional man- 
power, and a study of the facts upon which the 
policy recommendations are based. The first part 
gives the Council's recommendations to govern- 
ment, industry and educational institutions, de- 
signed to provide the nation with adequately 
trained scientific and professional workers. The 
second part depicts and analyzes existing shortages, 
discusses the actual and potential educational at- 
tainments of the population, and considers factors 
impeding the training of capable persons. Separate 
chapters give detailed appraisals of the shortage of 
engineers, physicists, teachers, and medical per- 
sonnel. The concluding chapter deals with pres- 
ent public policies and attitudes towards scientists 
and professional men. (Columbia University 
Press, 2060 Broadway, New York, N Y., 1953. 
263 $4.50.) 


Library Services 


Engineering Societies Library books may 
be borrowed by mail by ASCE members 
for a small handling charge. The Library 
also prepores bibliographies, maintains 
search and photostat services, and can pro- 
vide microfilm copies of any items in its 
collection. Address inquiries to Ralph H. 
Phelps, Director, Engineering Societies 
library, 33 West 39th Street, New York 
18, 
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Paved areas made smooth, __ 
colorful, resilient with 


Economical ...Factory-compounded in fast colors... 
Red, Black or Green. Long-Lasting...Easy to apply 


Walk-Top gives a proved, uniform, protective, 
wear-resistant seal for all types of pavements. 


In all ports of the country Paving Contractors 
and “Hot Plant” operators are now using Walk- 
Top to satisfy the demand for a smooth, colorful 
surface that is grit-free, resilient, and weather- 
proof. They hove found that this easy-to-use 
materic!— applied cold—offers an economical 
method of sealing all surfaced areas. 


FOR PLAY AREAS 


Walk-Top seal is standard for thousands of school play areas through- 
out the country. In San Francisco, for example, over 2,000,000 sq. ft. 
of school playgrounds, both old and new, have been sealed with 
Walk-Top in the last two years alone. Other typical applications may 
be iment in Akron, Pittsburgh, Washington, D. C., Providence, 
Fresno and Cincinnati. School and Park Authorities in these cities 
and in many others repeatedly specify Walk-Top. 


WALKS AND PARKING AREAS* 


This photograph shows the green walks on Walk-Top is used extensively on all types of paving to provide a fast- 
Bedioe’s Island around the Statue of Liberty draining, void-filling seal that is colorful, smooth and resilient. 


FOR DRIVEWAYS 


Walk-Top, easily applied cold over the old pavement, by brush or 
squeegee, gives a clean, enduring, colorful seal—at low cost. 


WALK-TOP is available through Dealers and Contractor-Distributors through- 
out the country. Contact our nearest office for information. 


WALK-TOP and Play-Yard Binder for Playgrounds—Laykold Wearcoat and ae 
Resurfacer for Tennis Courts—standards of quality for over twenty years. : 


*For oil-resistance ask for Colfix Jet Seal. 
SEND FOR FREE ILLUSTRATED BOOKLETS 


AMERICAN 


Home-owners are proud of their distinctive 
“Walk-Top-sealed"’ driveways E. Providence 14, R. 1. Perth Amboy, N. J. Baltimore 3, Md. Mobile, Ala. 
Columbus 15, Ohio Tueson, Ariz. Seattle, Wash. Baton Rouge 2, La. St. Louis 17, Mo. 
Inglewood, Calif. Oakland, Calif. Portland 7, Ore. Washington6,0.C. San Juan 23, P_ R. 
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ENGINEERING SOCIETIES 


PERSONNEL SERVICE, INC. 


NEW YORK CHICAGO ! 


8 W. 40th ST. le E. RANDOLPH ST. | 100 FARNSWORTH AVE. 


Men Available 


Crvm J. M. ASCE; 32; 8 years’ 
office and field experience; 3 years’ in own busi- 
ness on industrial, federal, siate, city work Can 

re take-offs, pricing, and supervise projects 
mn held; handle all stages from bidding to com- 
jetion of projects. Location preferred, New 

‘ork or New Jersey. C-866 


J M. ASCE; 23; married; 

speaks Spanish fluently, 
familiar with German, considerable summer ex 
perience in field and office. Would like to learn 
construction Now in the Marine Corps; will 
be available October 15, 1953. Location pre 
ferred, South, West or foreign. C-867-536-A-14 
San Francisco 


ENGIngeR 
1951 C. BE. graduate 


Civi. Encineer; J. M. ASCE; 25; single; 
B.S. in C.E., 1950; | year’s experience in struc 
tural steel detailing on bridges and buildings; 15 
months’ experience field engineering 2 years’ 
experience with Corps of Engineers. Desires 
position with engineering firm Location, East 


or Midwest preferred. C-868 


Civi. Enoineer;, J. M. ASCE; 29; married 
S.and MS. in C.E.; registered civil engineer in 
Ohio; @ months’ experience in hydraulic labora 
tory; 4 years’ experience in surveying, hydraulic 
and sanitary engineering Interested in fall 
appointment with college or university or position 


SAN FRANCISCO 
57 POST ST. 


DETROIT 


with engineering firm. Location preferred, West 
C-869-536-A-11-San Francisco 


Encineer; J. M. ASCE; 29; married; 
B.S. in C_E.; registered professional engineer in 
Oklahoma; 5 years’ experience with leading con- 
sulting firm doing water supply, distribution and 
municipal work experienced in office, design, 
and in engineering supervision of construction 
Location preferred, southwestern, western. or 
southern United States C-870-663-Chicago 


Civi. Encinewr; A. M. ASCE; 37; married; 
BS. in CE, 1949, 14 years’ varied experience 
including highway design, reinforced concrete and 
railroad design and waterworks engineering 
Desires permanent position combining field and 
office work with consultant, contractor or munici 


pality. Any location in United States. Good 
working knowledge of Spanish. C-871 
IRRIGATION ENGINEER A. M. ASCE; 44; 


registered; 3 years’ with railway; 7 years’ irriga- 
tion, western U.S.A 10 years’ adviser to foreign 
governments on irrigation, conservation »mechan- 
ization Pair command of Spanish Desires 
position with headquarters in United States. 
Will travel domestic or foreign. C-872 


Enoineer; J M. ASCE; 27; single; 
B.S. in C_E.; 1 year’s experience as construction 
engineer; 3 years’ military experience as engineer 
officer, construction and maintenance officer. 
Desires work in sanitary engineering field. Will 


ESTIMATORS 


Young Engineers capable 
of mechanical estimating 
for construction of refineries, 
steam power and similar in- 
dustrial projects. Must have 
some field experience. 


Considerable weight given 
to ambition, intelligence and 
interest in estimating and 


cost analysis. 


BECHTEL CORPORATION 


220 Bush Street 
San Francisco, California 


AIR POLLUTION 
ENGINEER 


Progressive West Coast 
engineering firm has im- 
mediate opening for a 
man experienced in In- 
dustrial Waste Systems. 
Air pollution experience 
required, water and 
stream contamination ex- 
“perience “desirable. For- 
ward detailed resume, 
including salary require- 
ments to: 
Box 225 

Civil Engineering 

33 W. 39th Street 

New York 18, N.Y. 
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This placement service is available to 
members of the Four Founder Societies. 
If placed as a result of these listings, the 
applicant agrees to pay a fee at rates 
listed by the service. These rates 
established to maintain an efficient non- 
profit personnel service—are available 
upon request. The same rule for pay- 
ment of fees applies to registrants who 
advertise in these columns. All replies 
should be addressed to the key numbers 
indicated and mailed to the New York 
Office. Please enclose six cents in post- 
age to cover cost of mailing and return of 
application. A weekly bulletin of engi- 
neering positions open is available to 
members of the cooperati societies at 
a subscription rate of $3.50 per quarter 
or $12 per annum, payable in advance. 


Some 


ing to travel or work in foreign location 
C-873 


Spanish. Available September 1, 1953 


Civm Encineer; J M ASCE; 26, married; 
BS. in C_E., Louisiana State University, 1950; 
3 years’ experience in sanitary and municipal 


engineering. Desires position with engineering 
firm in Louisiana or Mississippi. C-874-664 
Chicago 


Sanitary Enoineer; J. M ASCE; MCE 
EIT-N.Y.; 28; single; veteran; 5 years’ ex 
perience in design and construction of sewage 
treatment works, sewers, and waterworks includ 
ing 1's: years’ overseas. Some public health 
work. Supervision of foreign personnel Pre 
fers northeastern United States but willing to re 
locate in United States or overseas. C-875 


Positions Available 


MAINTENANCE AND CONSTRUCTION ENGINEER 
35-45, mechanical graduate, with institutional 
maintenance, construction and alteration ex- 
perience, to schedule preventative maintenance, 
prepare specifications and contracts, plan im- 
provements, ete Salary, $6.000-38 000 a year 
Location, New York, NY. Y-8254 


Encineer, 30-45, civil or architec- 
tural with major in structural design. Should 
know theory and design of structural steel and 
possess personality to engage in sales promotion 
and public relations work with trade association 
Some travel. Salary, $7,200 a year. Location, 
East or Midwest. Y-8367 


INSTRUCTOR, young, in civil engineering, who is 
also able to teach mathematics. Must have a 
master’s degree. Location, New England Y- 
S436 

Municieat. ENGINeERR with experience in de- 
sign and construction of sewers Must be regis- 
tered in Ohio or able to obtain registration 
Starting salary, $5,000-$6,000 a year. Location, 
Y-8505 


Saves Enoineer, 25-35, for work in sales pro 
motion of a lightweight aggregate Should have 
experrence in construction or building materials 
fields; civil engineering design or structural 
background essential. Salary open. Location, 
North Carebina Y¥-8550 


Saces* ENcineers, 24-30, engineering degree 
desirable; previous sales experience not necessary 
Establis®ed national concern selling prefabri- 
cated métal products to engineering and construc- 
tion markets. Territories, Albany, New York, 
and Pittsburgh, Pa. Y-8588 


Fievp Sares Encineer, 30-40, with experience 
covering wall board, roof decking, and general 
building materials, to sell to large projects Will 
select and train distributors in the correct use, 
specification, erection, application and the pro 
cedures for quoting, placing orders and maintain- 
ing necessary contacts with the factory. Salary, 
$6,750 a year. Territory, Southeast, with head- 
quarters in Atlanta, Ga. Y-8617 


ENGINEERS with experience in wall board, 
roof decking, ete. (a) Structural Office Engineer, 
to analyze inquiries and projects, make structural 
layouts on specific jobs, to prepare estimates, 
furnish general engineering services to gales staff 
and distributors, to cooperate with the engineer- 
ing and development departments. Salary, 
$5,600 a year. (6) Sales Promotion Supervisor, 
to plan, arrange and place all advertising; to 
assemble, evaluate and edit the information for 
and prepare for publication and distribution, 
to translate engineering details and recommenda 
tions and construction cost data, to supervise and 
coordinate the work of advertising and other 
agencies whose services are utilized Salary, 
$5,600 a year. Location, Midwest. Y-8618 


Tecunicat Service Enctneer, civil engineer 
ing graduate, to draw plans, prepare specifica- 
tions, and do field engineering covering concrete 
construction. Salary, $3,900 a year. Location, 
New York, N.Y. Y-8650 


ENGINEERS. (@) Sanitary Engineer, must 
have degree and 5 years’ of actual experience, for 
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Ask the man behind the“‘gun’”’... 


How these 8 major 
design advances 


make White the top 
, engineers transit 


1. Coated optics. 


An optics system redesigned to achieve 
more effective aperature. 


Covered leveling screws. 

. Improved telescope bearings. 
. New “U" design standard, 
Glass Reticules. 


. Improved design and hand-lapped tan- 
gent screws. 


Centrifugal castings. 


"Tomorrow as in the past, White 
Engineers’ Transits will continue to 
offer the most up-to-date design and 


‘ construction features. This results in 
greater accuracy, longer instrument life, 
easier use. To get all the details write 

for Bulletin 1053. Davin Wuire Co., 


359 W. Court St.. Milwaukee 12, Wis. 


We offer 
the most expert 
REPAIR SERVICE 

on all makes, 
all types of 
instruments. 
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design of water, industrial waste and sewage 
facilities for established firm of consulting en- 
gineers. Permanent position. Salary open. (6) 
Structural Designer, engineering degree and a 
minimum of 6 years’ experience on reinforced 


concrete. Must be professional engineer or 
qualified. Permanent position. Salary open. 
Apply by letter giving education, experience, 


references, salary requirements and availability. 
Location, Ohio. Y-8672. 


INSTRUCTOR-Proressor in civil engineering 
with master’s or Ph.D. degree, to teach mechanics, 
materials testing and fluid mechanics, including 
super vision of construction and installation of new 
hydrodynamics laboratory, development of these 


laboratories and the imstructional program 
Salary, $3,600-$4,500 a year. Location, New 
England, Y-8689. 

Consrruction Executive, degree, 45-52, to 


act as project manager and to be responsible for 
the design of industrial buildings and industrial 


paper mills. Salary, $20,000 $25,000 a year. 
Headquarters, New York, N.Y. Y-S602 (>). 


Sanitary ENoineer, 35-40, with experience in 
water supply and sewage Must be qualified for 
design, specification writing, supervision and 
client contacts Long-established consulting 
engineering organization. Location, Middle At- 
lantic state. Y-8707. 


CONSTRUCTION SUPERINTENDENT to take com 
plete charge of heavy construction and to super- 
vise from 200-2000 men on large building and 
concrete wall construction. Salary, $10,000- 
$12,000 a year. Location, Washington State. 
Y-8735 


EnGineer, 30-40, graduate, experienced 
in construction and surveying work Super- 
visory experience covering construction on build- 
ings, structures, foundations relative to utility 
properties and land surveying related to ease 
ments and rights-of-way essential Experience 
and ability in design and layout required Po- 
sition is with electric utility Salary open Lo 
cation, Midwest. Y-S8762. 


GRADUATE ASSISTANTSHIPS in civil engineering 
department. Will spend half of time in graduate 
work and the remainder on a research project. 
Positions open in the fields of structural engineer 
ing, sanitary engineering, fluid mechanics or 
hydraulic engineering. Salary, $1,305 for 9% 
months. Should be able to secure master's 
degree in 2 years Location, New England. 
Y-8771 


Enoineers. (a) Civil Engineer, 25-40, gradu 
ate, with some experience in the structural field 
preferred, to act as representative in the Long 
Island area, for long established engineering pro- 
motional and educational organization. (b) 
Civil Engineer, 25-40, graduate, with some ex- 
perience in the paving and public works field 
preferred, to act as representative in the central 


New York State area, for above company. 
Y-8788 


INSTRUCTOR OR ASSISTANT PROFESSOR, young, 
with master’s degree, with some practical ex 
perience. Master's degree with some teaching 
experience required for an assistant professorship 
Courses to be taught are mainly in the structural 
engineering field: strength of materials, struc- 
tural design, and some work in the hydraulics 
laboratory. Salary, $3,300-$4,300 for 9 months. 
Location, East. Y-8810 


Project MANAGER OR CONSTRUCTION SuUPER- 
INTENDENT, about 50, for assignment on the con- 
struction of an oil refinery. Must have consider- 
able experience in this field, having served as a 
project superintendent on a refinery construction 
job. Salary $14,400-$16,800 a year. Location, 
Peru. Y-8818(a). 


INSTRUCTOR OR ASSISTANT PROFESSOR, M.S 
degree specialized in either hydraulics or sanitary 


engineering, to teach courses in these fields 
Position starts September 1953. Salary, up to 
$4,600 for 9 months. Location, West. Y-8840. 


INSTRUCTOR OR ASSISTANT PROFESSOR to teach 
sanitary engineering, strength of materials and 
mechanics. Salary, $3,600-$4,200 a year. Lo- 
cation, New England. Y-8872 


ENGINEERS a) Hydrologist with experience 
covering natural water resources, to make surveys 
and prepare reports covering water supply for 
power, irrigation and flood control. (4) Soils 
Engineer with foundation, road construction and 
general engineering experience. Salaries, $15,000 
a year plus allowances and transportation paid 
for engineer and family. Two-year contract. 
Location, Pakistan. F-8877 


Sates ENGINEER, young, civil, mechanical or 
chemical graduate, with about 3 to 5 years’ 
general experience Will assist a department 
manager in the field of public works, imcluding 
design, engineering, sales and construction. 
Should be willing to travel. Company is en- 
gaged in the design and construction of municipal 
refuse incinerator plants. Salary open. Loca- 
tion, New York, 1 


Ideal for sewage and water treat- 
ment plants. Accurately measures 
water in open ditches and canals. 
Settles water disputes. Water ve- 
locity will not affect accuracy. Easy 
to read. Self-cleaning. Built for 
long life of corrosion-resistant 
galvanized steel. Approved by 
State Engineers. 


Automatic 
Water Control Gates 


Used by Irrigation and Power 
Companies to control water levels 
and assure equitable water distri- 
bution 24 hours a day in canals, 
reservoirs and forebays. Self oper- 
ating — no gatekeeper needed. 
Eliminates high maintenance costs 
by preventing washouts and flood 
damage. (Idaho Power Company 
of Boise realized $4500 saving in 
labor first year.) Saves valuable 
water — Salt River Water Users 
Association is a good example. 
There may be an installation near 
you that you would like to see. 
Write for more information. 29 


4 


§ THOMPSON PIPE & STEEL CO. § 


3017 Larimer Street, Denver 1, Colorado 


Gentlemen: Please send me without obli- 
gation pictures and data on water control 
equipment. 


i Nome. 
Addr 


City 


THOMPSON PIPE & STEEL COMPANY 
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SER VICISED PRODUC 1S 


TILT-UP and PRE-CAST 


SPONGE RUBBER 

JOINT FILLER 

@ Matches color of concrete 

@Fully resilient—non- 
extruding 

@ Made in any degree of 
compressibility 

© Supplied in any thickness, 
length 

Seal tilt-up joints with 

resilient, non-extrud- 

ing Servicised Sponge Rubber Joint 

Filler. May be cemented to concrete 

panel before being placed to speed erec- 

tion and control compression of the 

joint. Servicised Calk-Crete caulking 

compound recommended to seal re- 

cessed joints when they are specified. 


CONSTRUCTION 


COMPOUNDS 
Three Types: 
© Curing Compound ond Separation Membrane 
@ Separation Membrone for surfaces to be 
painted 


@ Separation Membrane 


Servicised Curing Compounds and 
Separation Membranes are easily 
sprayed or painted on. . . are made in 
types to meet every requirement. All 
types meet ALL spec- 
ifications. Positive 
separation or bond- 
breaking speeds con- 
struction . . . reduces 
costs. 

Write for descriptive 


Catalog on Servicised 
“| Products. No obligation. 


“Ae SERVICISED PRODUCTS CORP. 


W. 6STH STREET 


CHICAGO 38, ILLINOIS 


RESERVOIR 
REPAIRED 
WITH 


“GUNITE” 


A severe freeze in a 14,500,000 million gallon res- 
ervoir caused two side walls to crack about four feet 
down from the top, threatening a collapse if water 


level was rcaised. 


Our engineers were consulted 


and it was decided to reinforce the area adjacent 
to the crack. The photo shows the additional rein- 


forcement placed in a chipped recess in the wall. 
This area was then covered with wire mesh and the 


wall brought back to the original lines. 


“Gunite” proved its versatility in repairing a con- 


crete structure—and at surprisingly low 


reservoirs, bridges, ond all types of industrial plants should be in 33 N. LaSalle St., 
ilable to help you %. Court St., Florence, Ala. 


PRESSURE 
CONCRETE CO. 


“GUNITE” 
Contractors and Engineers 


Engineers: Our free “Gunite” Bulletin showing repairs to dams, 193 Emmet Newark 5, N. J. 


Once again 


cost. 


your office. Send for it. Our engi 


with your ‘Gunite’ problems. Address our nearest office: 
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Chicago, Ill. 
Liberty Life Bidg., Charlotte, N.C. 


Non-ASCE Meetings 


Alaskan Science Conference. The South- 
eastern branch of the Alaska Division of 
the American Association for the Advance- 
ment of Science will act as host to the fourth 
Alaskan Science Conference at Juneau, 
September 28-October 2. Special confer- 
ence rates are being offered by the Gasti- 
neau and Baranof hotels. 

American Institute of Chemical Engi- 
neers. The American Institute of Chemical 
Engineers will meet at the Fairmont and 
Mark Hopkins hotels in San Francisco, 
Calif., September 13-16. 

American Institute of Electrical Engi- 
neers. Headquarters for the Pacific gen- 
eral meeting of the American Institute of 
Electrical Engineers will be the Vancouver 
Hotel, Vancouver, B.C., September 1-4 

American Road Builders’ Association. 
The county and local roads division of the 
ARBA is sponsoring a national highway 
conference of county officials at the Dell 
View Hotel on Lake Delton, Wisconsin, 
September 24-25. 

Chi Epsilon. A meeting of the New 
York Alumni Chapter will be held in the 
Engineering Societies Building, Room 1101, 
W. 39th Street, New York City, on Sep- 
tember 2, at 7:30 p.m. It will be preceded 
by an informal dinner in the New York 
Times Dining Room, 11th floor, 229 W. 43rd 
Street, at 6 p.m. 

Engineering, Marine & Welding Exhibi- 
tion and Chemical Plant Exhibition. The 
nineteenth Engineering, Marine and Weld- 
ing Exhibition and the Chemical Plant Ex- 
hibition will be held at Olympia, England, 
September 3-17. 

Fourth Symposium on Plasticity. The 
Fourth Symposium on Plasticity will be 
held on the campus of Brown University, 
September 1-3. Papers of particular in- 
terest to civil engineers will be presented 
in one session—sponsored jointly by the 
Engineering Mechanics Division of ASCE 
and the University—on Tuesday afternoon, 
September 1. Further information may be 
obtained from Prof. H. J. Weiss, Graduate 
Division of Applied Mathematics, Brown 
University, Providence 12, R.I. 

International Navigation Congress. The 
18th Congress of the Permanent Inter- 
national Association of Navigation Con- 
gresses will meet in Rome, Italy, September 
15-22. Information may be obtained from 
the Secretary, American Section, PIANC, 
c/o Board of Engineers for Rivers and Har- 
bors, 119 D Street, N. E., Washington 25, 
D.C. 

Joint ASEE-ECPD Meeting. A_ joint 
meeting of the American Society for Engi- 
neering Education and the Engineering 
Council for Professional Development is 
scheduled to be held at the Hotel Statler, 
New York, N.Y., October 14-17. 

Society of Automotive Engineers. The 
international West Coast meeting of the 
Society of Automotive Engineers will take 
place at the Hotel Georgia, Vancouver, B.C., 
August 17-19. 

Summer Program in City and Regional 
Planning. The fifteenth in the annual 
series of special summer programs in city 
and regional planning will be held at the 
Massachusetts Institute of Technology, 
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PRECISE LEVEL 
The modern Engineer's Tilting 
Level of Swiss design, for 
universal application and for 
faster, more accurate results. 


@ Telescope magnification either 
24X or 28X. Stadia lines 1:100. 
Coated lenses. Peep sights. 
Built-in sun shade. 


Tubular level observed thru 
famous Wild coincidence prism 
system. Bubble ends matched to 
an accuracy of one second. Twice 
as fast as centering open level vial. 


Tubular level and telescope rotat- 
able about optical axis. Adjust- 

. ment readily checked from one 

station, eliminating backsight. 
Price $288.75 incl. metal “lunch 
box” carrying case. 

Tripod Va, fixed legs, $38.00 

Tripod Vilb, extension legs, $52.25 


FO.B. Port Washington, N.Y 
Delivery from stock. 
Write or phone for Bkit CV-8 


Complete repair & servicing facilities 
by factory speciolists. 


HENRY WILD 
SUREMING INSTRUMENTS SUPPLY C0 


OF AMERICA, INC. . 
MAIN & COVERT STS, PORT WASHINGTON, 
Washington 
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August 21-September 4. Further informa- 
tion and application blanks may be ob- 
tained from the Director of the Summer 


Session, Room 3-107, Massachusetts Insti-’ 


tute of Technology, Cambridge 39, Mass. 


Third International Congress on Soil Me- 
chanics and Foundation Engineering. The 
first part. of the Third International Con- 
gress on Soil Mechanics and Foundation 
Engineering will be held at Zurich, Switzer- 
land, August 16-21. Following a four-day 
trip through Switzerland (August 22-25) 
the Congress will hold its final session at 
Lausanne on August 26. All correspond- 
ence relative to the Conference should be 
addressed to Dr. I. von Moos, General 
Secretary, Gloriastr. 39, Zurich 6, Switzer- 
land. 


Applications for Admission 
to ASCE June 13—July 4 


Applying for Member 

Anton Anyer, Ankara, Turkey 

Cuaries Emmett Brokaw, Cincinnati, Ohio 

Currron Har_anp Cuapwick, New York, N.Y. 

Wen-Tao Cuanc, Washington, D.C 

Emmerr Danioren, St 

Stoney Papen, Los Angeles, Calif 

K. Frreptanp, Los Angeles, Calif 

Haroip Price Kino, Sherman Oaks, Calif. 

Harry Secic Lewts, Paris, France 

Stoney Licktron, Clearwater, Fla 

ALBERT Epwarp Meptanp, Rochester, N.Y 

Joun Futton Bozeman, Mont 

Georce Epwarp Paut., Philadelphia, Pa 

EDWARD FRANKLIN Ream, Jr, Chicago, Ill. 

Sytvan Rosener, San Francisco, 
Cali 

Henry A. Stxso, Omaha, Nebr 

James LACHLAN Taytor, Chicago, III. 

Cyrm Frank Vier, Topeka, Kans 

Virctt ALrrep Warsron, Houston, Tex. 

Roscoe ALan Weaver, Berkeley, Calif 

Rosert Stevens Woopvrvrr, Fort Worth, Tex. 


Applying for Associate Member 
Irvin Poston Bapocer, Athens, Ohio. 
S. Pau Barnes, Oklahoma City, Okla 
KoONNANATT BHARATHAN, Madras, India 
Davip Dario BRILLEMBOURG 

Venezuela 

Dantet HUNTINGTON CHAPPELL, Kansas City, Mo 
Crate, Austin, Tex 
Vaucun Etmo Epperson, Salt Lake City, Utah 
Ropert Faust, San Antonio, Tex 
Cuarces Kester FreearK, Los Angeles, Calif. 
Hersert Lewis Gray, Boulder, Colo 
Curtis Hoopes Hannes, Charlottesville, Va. 
Atiten Keene Henry, St. Petersburg, Fla 
Ev_mer Yor« Jr., Paducah, Ky 
ALLEN Harry Jones, Denver, Colo 
Car. Wescey Lewr, Palatine, Ill 
Harry Kazumi Maxtno, Honolulu, TH 
Joun Henry McVey, Los Angeles, Calif 
Creristos Costas New York, N.Y 
Rosert Lyte Morris, San Francisco, Calif 
HaRoL_p MorGAN Nose, Newport Beach, Calif 
Perway, Fallbrook, Calif. 
Reese, Troy, N 
Paut Denver, Colo 
Joseru Anprew Rowe, San Bernardino, Calif 
Leo Scuenker, Ann Arbor, Mich 
Our L. SHarrer, Fairbanks, Alaska. 
Crem Sourres, North Augusta, Ga. 
Nazar Viet, San Francisco, Calif 
Jacon We ik, New York, N.Y. 


Applying for Affiliate Member 
Grorce ALEXANDER BRENNAN, Sr., Chaman, 
Pakistan. 


Applying for Junior Member 


Auprey Russet Avery, Klamath Falls, Oreg. 
Dona_p Lynne CHAPMAN, St. Paul, Minn. 
Joun Paut Faynor, San Francisco Calif 
Joun Barrist Freunp, Moline, Ill 
Crayton Leroy Krttincer, Cleveland, Ohio. 
Ropert Lone, Baltimore, Md 
CHARLES JULIAN Lorp, Los Angeles, Calif. 
Joun FRANKLIN Maxwe Paducah, Ky. 
aMeES Josern O' Baten, Sacramento, Calif. 
Mosue Porat, New York, N.Y 
Ropert Epwarp Simon, Boston, Mass. 
Ricuarp Benno Werzet, Indianapolis, Ind. 


[Applications for Junior membership from 
ASCE Student Chapters are not listed.} 


Peter, Minn. 


Brave, Caracas, 


For Further Information on 
Irving Gratings, Write 


IRVING SUBWAY 


GRATING CO., INC. 


ESTABLISHED 1902 


OFFICES and PLANTS at 
$008 27th St., Long Island City 1, N. Y. 
1808 10th St., Oakland 20, California 
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EQUIPMENT, MATERIALS and METHODS 


NEW DEVELOPMENTS 


Trench Hoe Boom 


AN OPTIONAL HEAVY duty trench hoe 


boom for the Gar Wood 75 Series excava 
tors has been announced. Designed for 
extra rugged excavation, cross country 
pipe line work and other extreme opera 
tions, the boom weighs S500 Ibs. As is the 
. Standard trench hoe boom, it is easily re- 
moved for conversion to shovel, crane, 


Designed for Rugged Excavation 


drag line, clam shell, pile driver and the 
exclusive foundation borer attachments on 
the 75A, the heavy duty 75B and the 
75BT truck crane. Gar Wood Industries, 
CE 8-110, Customer Service Dept., 
Wayne, Mich. 


Dump Body 


Propuction of a “rock” type dump 
body for extra heavy duty hauling of ab- 
rasive materials is announced. Designed 
especially to withstand the hard shock of 
power shovel, chute and conveyor loading, 
the unit is available in from 5 to 15 yd 
sizes. Body is constructed throughout of 
high tensile steel plate and features extra 
wide box type side bracing, both hori- 
zontal and vertical, on the head sheet and 
sides. The ‘rock’ body design completely 
eliminates side bulging which is the most 
common cause of heavy duty body fail- 
ures. Driver's compartment its amply 
protected by a sturdy, box braced, full 
size cab protector. ‘Rock’ body sides 
fold into body floor at a 45 deg angle to 
prevent material from lodging in corners 
This angle is reinforced with flat 45 deg 
steel plates at load-spaced outrigger type 
crossmembers. Body floor is also rein 
forced with a 2-in. hard wood liner inside 
the floor shell and wear plate. Need for a 
tailgate is climinated by employment of a 
15 deg angle scow type rear end, sup 
ported by angular box braces which are an 
extension of the understructure longitu 
dinals. This scientifically sloped rear 
packs the load firmly in place and does 
away with the need for operating a tailgate 
on extra large loads. Another outstand 
ing “‘rock"’ body feature is its 
mounted on each side of the truck body 
and hoist frame. The Galion Allsteel Body 
Company, CE 8-110, Galion, Ohio. 


110 


INTEREST AS 


Calculator 


Tue Mopet u Curta Calculator will 
now handle problems of 11 by 8 by 15 
digits. Its increased capacity has been 
achieved through little sacrifice in weight 
and portability. The Model II still fits 
easily in the hand and weighs but 12 oz 
This all-metal fully guaranteed bantam 
calculator is a valuable tool for all types 
of engineering, office and field calculations 
Curta Calculator Co., CE 8-110, 3851 W. 
Madison St., Chicago 24, lll. 


Forkloader 


A 4-wHeeL-prive Forkloader with 5 
speeds forward and reverse, designed for 
heavy-duty operation on rough terrain, 
mud, snow and sand has been announced 
Designated the 60N Series, the Forkloader 
has a lifting capacity of 6000 Ibs. Use of 
positive 4-wheel-drive and large, low- 
pressure high-flotation tires makes the 
unit highly effective on nearly any operat- 
ing surface. A 23 in. oscillation of the 
rear axle about the longitudinal axis per- 
mits 4-point traction on extremely rough 


60N Series 


terrain squashing action of the hi-flota- 
tion tires on soft ground prevents exces- 
sive sinking action. Stability of the 
Forkloader is inherent in special design 
which places the engine over the rear 
wheels, plus use of ballast counterweights 
at the rear of the unit. A 100 in. wheel- 
base provides anti-roll stability. With a 
full load (6000 Ibs) on the forks, there is 
ample weight on the rear wheels to main 
tain traction at all times. Maneuver- 
ability of the unit is increased through use 
of a shuttle-gear transfer mechanism in 
transfer case, providing 5 forward and 5 
reverse speeds. High operating speeds 
and rubber tires make the Forkloader 
self-transporting on large area projects 
eliminating need for truck and _ trailer 
hauling Dept. KP, Baker-Raulang Co., 
1250 W. 80th St., Cleveland 2, Ohio 


REPORTED BY 


MANUFACTURERS 


Shoveloader 


THE COMBINATION of cheap diesel power 
with front-end loading up to 5000 Ibs ca- 
pacity is featured in the Baker-Lull Shove- 
loader, mounted on a Sheppard industrial 
wheel-type tractor. Diesel power will re- 
turn fuel cost savings up to 75 percent, 
compared with the operation of gasoline 
powered equipment. Other advantages 
include extremely low replacement costs, 


Mounted on a Sheppard Tractor 


an 8-speed transmission that permits full 
throttle operation at each job speed, and 
the design of Sheppard tractors for use in 
critical conditions of mud, water and un- 
even ground. The Shoveloader has 66 
percent more lifting power than compar- 
able units. It will crowd and dig below 
tractor level, lift a 5000 Ib capacity load to 
10 ft 3 in., dump it at 8 ft 6 in., and reach 
5 ft 10 in. ahead of the tractor radiator 
shield. Lift speed is 12 sec., lowering 
speed, 9 sec. Special double-acting hy- 
draulic cylinder design enables the operator 
to shake the materials bucket thoroughly 
clean, adding to operating efficiency, The 
unit is engineered for clear visibility ahead 
in critical loading or unloading positions, 
and all actuating parts are located well 
ahead of the operator for safety. Tools 
available with the Shoveloader include a 
material bucket, combination coal and 
snow bucket, bulldozer, lifting crane, 
sweeper (for snow clearance and clean-up), 
rear leveling blade scarifier and logging 
fork. Dept. KP, Baker-Lull Corp., 314 
W. 90th St., Minneapolis 20, Minn. 


Hoist Protector 


EXTRA PROTECTION for Towmoter lift 
trucks operated in dusty or abrasive con- 
ditions is assured by a hoist protector. 
Specially recommended for installation on 
all fork lift trucks used in scoop operations, 
this tubular steel protector telescopes up- 
ward or downward to match the move- 
ment of the lift plunger. Thus, the 
plunger is constantly shielded from exces- 
sive pitting and scoring by any abrasive 
agents that may be encountered. Avail- 
able as original equipment at extra cost on 
most Towmotor models, the hoist pro- 
tector can also be adapted to six types of 
Towmotor lift trucks. Towmotor Cor- 
poration, CE 8-110, Cleveland, Ohio 
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Equipment, Materials & 
Methods (Continued) 


Hydro-Mixer 


A 4-'/, To 5-'/, cu yd hydro-mixer has 
been announced. A new feature is the 
drum drive by reversible hydraulic motor, 
operated by power take-off from truck 
transmission. This saves weight by elim- 
inating heavy auxiliary gasoline engine 
It permits installation on shorter wheel- 
base trucks for increased maneuverability. 
The Hydro- Mixer is suitable for mounting 
on most ten-wheel trucks having 147-in 
average wheelbase. The drum drive by 
power take-off to reversible hydraulic 
motor turns the drum by chain and sproc- 


ket at 8 to 12 rpm for charging or dis- 
charging and 3 to 5 rpm for mixing in 
transit. Control is by valve which 
changes direction of fluid in hydraulic 
motor. A check valve prevents drum roll 
back while shifting gears. The power 
take-off is controlled from the cab. Mix- 
ing and discharge are controlled from the 
left front or the left rear by throttle and 
hydraulic valve. Construction of the 
mixer’s frame is unusually strong and the 
drum itself is stiffened by two contin- 
uously welded overlapping mixing spirals 
Both charging and discharging hoppers are 
designed with large collecting areas. Wil- 
lard Concrete Machinery Sales Co., CE 
8-111, 11700 Wright Road, Lynwood, 
Calif. 


Line Marker Machine 


TRAFFIC AND SAFETY lines that are 
printed —rather than brushed or sprayed 
are now possible as the result of an im- 
proved all-metal sled-type, roller spreader 
perfected for the Controlled-Flo Traffic- 
Line Paint-Striper. The printed line is 
sharper, cleaner and lasts longer while the 
machine's marked mobility, silence and 
ease of operation make it ideally suited to 
line street crossings, safety zones, parking 
areas, roads, highways and construction 
projects. Maintenance requirement for 
the spreader —which outlasts hundreds of 
brushes—is only a can of kerosene or 
ordinary paint thinner for immersion 
when not in use. The machine's simple 
maintenance stems from the fact that it is 
gravity fed and has no power unit. Con- 
sequently, it has no hose to blow out, no 
jets to clean, no pressure tank to worry 
about, no brush or felt bands to maintain 
or replace and no gas engine or compres- 
sor to complicate operation or maintenance 
The machines are used with excellent re- 
sults on any surface such as black top, 
macadam, concrete, asphalt or wood. Line 
Marker Division, Universal Yonkers Corp., 
137 Alexander St., Yonkers 2, N. Y. 
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ACKER DRILL €0., INC., SCRANTON 3, PA. 


Over 30 years of experience in the manufacture and development of drilling equipment 


made 


Acker Soil 
Sampling Kit 

gives you 
accurate 
sub-surface 
information 
Quickly— 
Easily— 
inexpensively 


Write today for prices and bulletin 26, CE 


Save 


Draftsmen’s 


Time 


YOUR TYPIST 


THE JOB 


BETTER 


The Vari-Typer lettering machine is the 


CAN 00 fastest and most economical method of 


lettering specifications on tracings and draw- 
ings. It is four to five times faster than hand 
lettering and is operated by an office typist. 
Every letter and figure is uniformly clear and 
distinct. Instantly changeable type, with 
hundreds of different styles to choose from 
in sizes ranging from 6 
point to 18 point. Write 


Lettering Machine 


Body copy 


lines photo-composed on the Headliner. 


today for information. 


RALPH C. COXHEAD CORP. 
720 Frelinghuysen Avenue. 
Nework 5, N.J. 


Please send Vari-Typer Book 193 


NAME. 
COMPANY 
ADDRESS 

CITY ZONE...STAT 


produced on DS] Model. Head- 
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ANCIENT CHINA... 


BUILDS FOR THE FUTURE! 


Out of rough, crude instruments an early 
civilization was born . . . painfully, hesitantly 
almost intuitively. 


Today's draftsman builds with for greoter 
certainty . . . with an exactness that his 
early predecessors never dreamed possible. 
You hove but to reach for your Kern pre- 
cision drawing ts confident thot 
you are receiving perfect accuracy .. . 
absolute precision . . . the finest instruments 
of our modern age. Set prices from $15 
to $100. 


Write Today For Free Descriptive Literature 
and Catalogue on Sets and individual 
Pieces. 


instr 


At your neorest deoler, or write direct to: 


KERN DRAWING INSTRUMENT 
DIVISION 


Borden & Riley Paper Co. 
62 E. 11th Street, New York City 
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Equipment, Materials & 
Methods (Continued) 


Portable Dryer 


A PORTABLE ASPHALT dryer is now in 
production. Developed especially for use 
with the Moto-Patcher, the dryer has a 
drying capacity of up to 10 tons per hour 
Aggregate feeding is by rotary elevator 
from truck, or hand feed. Drum is 8 ft 
long and 30 in. in diameter. The fuel oil 
tank has a capacity of 40 gal, and the oil 
burners are low pressure air-atomizing 
The power unit is a Briggs & Stratton 
Model 23 R6 with reduction gear, and 
Viking fuel pump. Ball bearings and 
roller chain are used throughout, The 
unit is readily attachable to any standard 
make truck with towing hitch. The 
landing gear is of the retractable swivel 
type with 3:50 xk 6 — 4 ply tire and ad 
justable leveling device. Running gear is 
two wheel single axle with leaf springs 
Hetherington & Berner, Inc., CE 8-112, 
700 Kentucky Ave., Indianapolis, Ind. 


Front-End Loader 


Tue tntropuction of the 6K3 Skid 
Shovel, designed and built exclusively for 
mounting on the TD- International 
tractor is announced. The Drott 6K3 
front-end loader has all the “bonus fea 
tures” of the larger models including; 
clean design, job versatility, break-out 
action, Hydro Spring for reducing shocks, 
shoe transportation and reverse cylinder 
action. The Drott 6K3 has a 7/5 yd 
capacity with a digging or breaking out 
force of S500 Ibs. It has a lifting capacity 
of 3000 Ibs. This new model has met with 
“field proven" popularity wherever bulk 
handling of material is vital. With the 
introduction of this new model there are 
now available four models of Drott front 
end leaders for installation on the TD-6, 
TD-9, TD-14A and TD-18A International 
tractor. There is a shovel to fit any 
condition any operation, large or small 
The Drott Manufacturing Corporation, 
CE 8-112, Milwaukee 8, Wis. 


Joining Reinforcing Bars 


DEVELOPMENT OF A new method for the 
joining of reinforcing bars into long, con 
tinuous lengths has been completed re 
cently. Essentially a simplification of the 
fifty-year-old Thermit welding 
the method is speedier and more econom 
ical than electric arc welding or other 
methods. It has been field tested by Cor 
betta Construction Company in construc 
tion of the piers on the Tappan Zee Bridge 
of the New York State Thruway where 
approximately a thousand welds meeting 
the requirements of New York State 
Engineers were made. Briefly, the proce- 
dure consists of trimming the reinforcing 
bar ends with a gas cutting torch, spacing 
them '/; to °/, in. apart, clamping a pre- 
formed mold around the joint, filling the 
mold with Thermit and igniting. Thirty 
seconds later the weld is completed 
Metal and Thermit Corp., CE 8-112, 100 
East 42nd St., New York 17, N. Y. 


process, 


( 4 
THE WISDOM OF 


CENTURIES... 


The Precision of Today! 


ern 


AARAU 


Knowledge that built the Great Wall stone 
by patient stone . . . a science old when 
Western civilization was new . . . all this 
is but o tiny port of the priceless Kern 
heritage. Engineered for matchless accuracy 

. split second precision . . . your Kern 
surveying instrument is every day proof of o 
tradition beyond compare. 


THE GKO LEVEL 


The ideai small builder's level, the GKO 
includes feotures usually found only in 
larger instruments. Compact, simple yet 
amazingly well constructed . . . the GKO 
is perfect for all building site work . . . 
equally effective for technical levelings and 
stadia surveys in flat country. Complete 
with mirror for bubble reading, tilting screw, 
jointed-hecd tripod and both coarse and 
fine level. 


GKO-C: the same i t with bl. 
horizontal circle graduated into 360°. 


Complete Service Department 
Factory Trained Personnel 


KERN SURVEYING INSTRUMENT 
DIVISION 


Paul Reinhart Co., Inc. 
66 Beaver St., New York City 
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If You Handle Bulk Materials 
You Will Want This New Catalog! 


Here's the Most Complete, Comprehensive, 
Easy-to-Use Conveyor Catalog Ever Published! 


Clearly presented in this 192-page book is the broad selection of standardized 
drives, take-ups, truss, idlers, belting . . . all the components and accessories 
required to fit your requirements. There are more than 60 pages of typical 
conveyor layouts and installation photographs. Also included is a section 
on shuttle conveyors, stackers, feeders and portables. 


This catalog clearly and factually demonstrates the savings in design, de- 
livery time, erection and operating costs that Barber-Greene standardization 
makes possible. Once you use it, you'll have a new conception of the 
economy, utility and simplicity of Barber-Greene Standardized Conveyors. 
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WRITE FOR 
YouR COPY 
If you handle bulk materials, 
you'll want this new catalog. 
Please request Catalog 76-A 
on your company letterhead. 


53.20A-PE 
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CONVENIENCE 


and 


ACCURACY 


Advanced design engineering and preci- 
sion manufacturing techniques have 
earned world-wide acclaim for LEUPOLD 
instruments since 1907. Exclusive LEU- 
POLD features...dependable LEUPOLD 
accuracy are your assurance of time- 
saving, trouble-freeservice under all work- 


LEUPOLD 


VERSATILITY WITH 1 INSTRUMENT 
@ CHECKING ROAD GRADES 
@ TOPOGRAPHIC MAPPING 
© DETERMINING TREE HEIGHTS 
@ GENERAL LEVELING WORK 


Exclusive LEUPOLD design holds scales 
in milled slide, ready for immediate use 
without removing and reversing the frame 
... Saves time and trouble on all jobs. 
Bubble magnifier adjusts internally to the 
user's eye. No draw eyepiece to retract for 
carrying ...no re-focusing each time in- 
strument is used. New improved microm- 
eter adjustment on index arm gives easier, 
faster and more accurate readings. 


4 SCALES AVAILABLE 


© Degrees © Percent 
Topographic Chainage Corrections 


Comes in saddle leather case with belt loop 


MODEL A (Choice of any 2 scales) $27.50 
MODEL (Choice of any 3 scales)... . $30.00 


LEUPOLD 
HAND LEVEL 


Compact, lightweight instrument for all 
preliminary leveling work. Measures only 
514” in overall length. Exclusive LEU- 
POLD bubble magnifier adjusts internally 
to user’s eye... brighter bubble eliminates 
eyestrain and permits faster, more accu- 
rate readings. 


% inch 
Comes in saddle leather case §=— $11.70 
ORDER BY MAIL 
or write for new literature on the LEUPOLD 
line of levels and compasses. 
LEUPOLD & STEVENS 
INSTRUMENTS, INC. 


3445 N. E. Glisan $t., Portland 13, Oregon 
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Compass 


THE MANUFACTURE of a compass, 
known as the Vemco Speed-Bow has been 
announced. Designed for the modern, 
all-pencil drafting technique, the compass 
features speed, capacity, precision, ver- 
satility, and durability. The Speed-Bow 
draws circles from '/, in. to 10 in. in diam- 
eter, the coarse settings being made 
quickly by a finger-pressure release and 
the fine adjustments by a thumb screw. 
Carbon steel and stainless steel are em- 
ployed to make this compass extremely 
durable. The simple, sturdy design and 
construction assure rapid, precision ad- 
justments. The versatile instrument is 
equipped for use with pencil and four 
types of pen attachments; with the addi- 
tion of two needle points it becomes an 
accurate, efficient divider, capable of 
scribing on steel. V. & E. Manufacturing 
Co., P. O. Box 950 M, Pasadena 20, Calif. 


Mobile Soils Laboratory 


A TRUCK-MOUNTED mobile soils testing 
laboratory has been announced. The 


mobile laboratory is designed for use in 
field testing of soils in the design and con- 
trol of construction for dams, 
roads, 


levees, 


airfields, pipelines and similar 


Designed for Field Testing 


structures. The laboratory is a self con- 
tained unit, outfitted in a custom built 
steel van type body. Electrical power is 
supplied through an automatic starting 
electric plant; distilled water and wash 
water tanks are built into the laboratory 
body; and an air compressor and receiver 
are also mounted on the unit. Benches, | 
storage cabinets and working spaces are 
arranged to allow three technicians to 
work in the laboratory. It is equipped to 
perform standard soil tests for: grain-size, 
liquid limit, plastic limit, shrinkage limit, 
specific gravity, compaction, field density, 
California Bearing Ratio, unconfined com- 
pression, load bearing and permeability. 
Special units can be equipped for consoli- 
dation and triaxial testing of soils or for 
tests of asphalt, bituminous materials and 
concrete. The use of the mobile labo- 
ratory eliminates the necessity of con- 
structing a special building and facilities 
in the field for relatively short operations. 
The laboratory is supplied complete and 
ready for operation. Soiltest, Inc., CE 
8-114, 4520 W. North Ave., Chicago 39, 
Ill. 


Reduce costs and 


INCREASE PROFITS 


Economy Metal Forms save time, labor and 
material. They quickly lock together with 
a simple twist of a clamp. Standard units 
fit most jobs. Where needed, special forms 
can be fabricated to specification. 


ECONOMY FORMS CORP. 
Home Office: Des Moines, lowa 
DISTRICT SALES OFFICES: Kansas City, Mo. 
Omaha, Neb. © Minneapolis, Minn. * Fort Wayne, Ind. 
Cincinnati, Ohio © Pittsburgh, Pa. * Metuchen, N. J. 
Springfield, Mass. * Decatur, Ga. © Dallas, Texas 
Los Angeles, Calif. © Oakland, Calif. * Denver, Colo. 


ECONOMY FORMS 


metal forms for concrete construction 


Many of the largest indus- 
tries have structures sup- 


MAC ARTHUR 
PILES 


Here are a few: 


S. S. Kresge & Co. 
National Distillers 
Semet-Solvay Co. 
Pathe Industries 

The Carborundum Co. 
Pure Oil Co. 
Eastman-Kodak Co. 
Bond Clothes, Inc. 


There are a great many 
more. 


MAC ARTHUR 


CONCRETE PILE CORP. 
18 EAST 48TH ST, . 
NEW YORK 17, N. Y. 

ORLEANS CINCINNATI 


~ 


& 
| forms for concrete He 
= 
ABNEY LEVE | 
a 
| 
«BIG BUSINESS 
Overe gth inches | | 
| 
| 
| 
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Digging Loader 


A VERSATILE DIGGING loader known as 


the Terraload’r has been announced. The 
machine has many features not usually 
found in industrial equipment in the lower 
price range. It is particularly popular 
with builders and contractors. The Ter- 
raload’r can be used to load trucks and 
railroad gondolas. It digs trenches and 
grades as a bulldozer, and can carry loads 


Terraload'r 


from the site of one activity to another. 
A powerful hydraulic lift and control 
valve permits a float position for the effi- 
cient handling of loose materials when 
dozing or loading. The close forward 
mounting allows unrestricted access to 
tractor seat and controls. Excellent 
operator visibility has been combined with 
full excavating width, ample dumping 
height and reach. Of special interest is 
the ability of the Terraload'r to doze effi- 
ciently without “‘roll-under."” With the 
bucket pivoted at the front rear cutting 
edge, power is transmitted with minimum 
effort. For backfilling operations, down 
pressure insures finger-tip control for fast, 
efficient work. The machine is available 
in three models: GT-30, GT-34, and DT- 
34. The first model has a drawbar horse- 
power of 26.3, and is equipped with a '/, 
yd bucket. The GT-34 has a drawbar 
horsepower of 30, and the DT-34 (diesel), 
29. The latter two models are equipped 
with a */, yd bucket. All models have 
steel track shoes as standard equipment, 
with rubber track shoes or flat steel street 
plates as optional equipment. American 
Tractor Corporation, CE 8-115, Churu- 
busco, Indiana. 


Loader 


Tue Mopet 3 Force-Feed Loader, the 
original conveyor type windrow loader, is 
now available with attachments that give 
it new versatility for stockpile loading, 
snow removal and for work with the 
Athey portable breaker. Among the at- 
tachments are an auger-feeder front end 
for stockpile loading, fully winterized cab 
for vear around work, side discharge con- 
veyor for faster loading of trucks, three 
rear axle arrangements to meet any type 
power or flotation requirements, a cleated 
belt for loading snow, and the availability 
of 3 ft conveyor extensions for over-cab 
(Continued on page 116) 
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DIFFICULT 


FOUNDATION 


FOUNDATIONS 
CAISSONS 
UNDERPINNING 


e SHEETING & BRACING 
@ PILING & SHEETING 


SHORING 
COFFERDAMS 


@ MOVING STRUCTURES 
© SPECIAL SERVICES 


Write for 
revised catalog. 


SPENCER, WHITE & PRENTIS, INC. 


Hammond Bidg., Detroit 26, Mich. + Tower Bidg., Washington 5, D.C. 
Spencer, White & Prentis of Canada, Ltd. 


SPECIAL SERVICES 


The scope and variety of our special | ye services 

to meet extraordinary problems created by the magnitude 

of a project or any types of complications have, over the 

youn, establi outstandin achievement 
ords for Spencer, White & is, Inc 


pen we are staffed and equi 
any size, the more difficult projects 
great variety of services rendered. 


The Spencer, White & Prentis organization is available 
for consultation without obligation. 


to do work of 
most from the 


10 East 40th St., New York 16 
In Canada 


2052 St. Catherine's St., W. 


209 Park Bidg. 
Montreal, Quebec 


Windsor, Ontario 


FACTORY PACKAGED 


SAVINGS FLOW 
SALDLAY 


PIPE SYSTEM 


EVERYTHING FOR A 
COMPLETE PORTABLE 
PIPE SYSTEM 


PIPE COUPLINGS—FITTINGS 
8 A 


immediate installation 
by one unskilled man. 2'/ to 30 
©. d. black or galvanized. Ready 
to lay—without delay. 
Complete inventory of all in- 
dustrial Pipe, Valves, Fittings, 


and Flanges. 


Please send free booklet describing your 
Speed-Lay System and services: 


NAME | 
FIRM NAME 
ADDRESS | 


city STATE 


| \ 

WORK 

| 

| 

| 

| 

| 

| 

| 
Toronto, Ontario 
7 

4 
aa 

DELIVERED READY 
| FOR INSTALLATION 
| SPECIALISTS IN PREFABRICATED PIPING 
| COUPON Now! 
ALBERT PIPE SUPPLY CO., INC. 
A L B 3 fe T hic Berry at N. 13th St., Brooklyn 11, N. Y. | a 4 
Phone EVergreen 7.8100 

11s 
d 


WRITE FOR THIS FOLDER 


TODAY 


PATENTED 


TRADEMARK 


DRILLED-IN CAISSON CORPORATION 
2 PARK AVENUE, NEW YORK 16,N. Y. » ORegon 9-2082 


Afiloted with SPENCER, WHITE & PRENTIS, NEW YORK + WESTERN FOUNDATION (CO. NEW YORK 


Seuteised 


PREMOLDED 


JOINT FILLERS 


WORK-PAK ith Servicised 


Exclusive w 


Lowest cost non-extruding 
joint filler. 50° recovery 


after compression Low mois- 
ture absorption. Readily 
handled without breakage. 


| 


LINE 


ONE SOURCE 
TO MEET ANY REQUIREMENTS 


SELF-EXPANDING CORK 
For positive joint filling. Spe- 
cially treated to expand 50 g 
bevond original thickness 
after compression to keep 
joint filled under contraction 
which opens space to more 
than original size. 


ASPHALT 


hly waterproof, 
Made in 5 thick- 
width 


cushion Hi 
low in cost. 
nesses in any length or 
Formed between two ghosts 
of asphalt saturated felt 
paper which increases 
strength and rigidity, im- 
proves handling. 


RK 
teh recovery factor (95% ) 
after compression, non- 
extruding qualities and li ht 
color make Cork Joint Filler 


outlet works and spillways, 


Forms an easily compressible (] - 


treatment plants, 
filtration plants and bridge products developed for Si 

i stru = 


SPONGE RUBBER CEMENTONE 
Blends with color of con 
crete. For use in architec- 


tural concrete structures 


bridges, viaducts. 
_— where Black color of 
ordinary fillers would be 
objectionable. Fully resilient 
—non-extruding. 


WRITE FOR THE COMPLETE 
SERVICISED CATALOG. 
Describes the full line of . 
Servicised Asphalt, Cork, x! 
and Rubber Composition 


ducts. 
ideal for use in flood walls, ] KORK-PAK is one 


of the many Patented 


SERVICISED 


605! W. 65TH STREET 


PRODUCTS CORP. 


CHICAGO 38, ILLINOIS 
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loading. Though now available with a 
wide range of attachments, the Athey 
Model 3 Force-Feed Loader still includes 
the patented full-floating feeder which has 
made it the leader of loaders. Also, stil! 
included are the full-hydraulic controls, 
dependable Ford 100 hp industrial engine 
and direct mechanical drive that assures 
maximum capacity day-after-day with a 
minimum of down time. Athey Products 
Corporation, Dept. CE-4, 5631 West 65th 
St., Chicago 38, Ill. 


Portable Asphalt Plant 


TO MEET THE NEED of the construction 
industry for a completely portable, inte- 
grally-powered batch type asphalt plant, 
Standard Steel Corporation of Los An- 
geles has developed and is placing such a 
unit on the market. Many of the com- 
pany’s major stationary plant features 
have been incorporated in this portable 
outfit The asphalt plant is low 
Ib capacity and is mounted on its own 
rubber-tired wheels. Complete with its 
own gasoline or diesel engine for opera- 
tional power, it represents the last word 
in compactness. All that is required to 
place the portable unit plant in operation 
is to raise the mixing unit by means of an 
elevator device. Within a few hours from 
the time this portable unit is spotted into 
position, it is ready for operation. In 
transit the plant complies with highway 
clearances involving both height and 
weight and may be towed with a truck- 
tractor. Standard Steel Corporation, CE 
8-116, 5025 Boyle Ave., Los Angeles, Calif. 


Concrete Cutter 


A PROBLEM RECENSLY encountered con 
sisted of the demolition of a 240 ft long 
reinforced concrete wall and reconstruc 
tion of a second wall of similar length at a 
different location. By applying a Felker 
Di-Met Model 252 heavy duty concrete 
cutter to sectionalizing the existing wall, a 
contractor saved the entire structure and 
moved it in sections to the new location 
To successfully complete the operation the 
concrete cutter was backed onto a fork 
lift truck which provided the vertical 
feed. The 18 in. Felker Di-Met seg 
mented type diamond blade first sawed 
through the concrete at its base. The 
lift was then energized, feeding the blade 
upwards at a slow speed. Height of the 
6 in. thick wall was 36 in. Each cut was 
completed in 12 min, a total of 9 cuts 
being made. Total cutting time, includ- 
ing all setups and preparational effort, was 
8 hours. Wear on the Di-Met  seg- 
meted type diamond wheel was negligible 
Felker Manufacturing Company, CE 
8-116, 1125 Border St., Torrance, Calif. 


When Requesting Product Infor- 
mation Please Mention Civil 
Engineering 
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Fig. B-68. Type M (Circular) Gate 
Available in all standard 
pipe sizes. Bulletin No. 69 
describes them fully. 


BROWN & BROWN, INC. 
LIMA, OHIO, U. S. A. 


CONTRACTORS 


DIAMOND CORE DRILLING 
DRY SAMPLE SOIL BORINGS 
FOUNDATION TESTING 
PRESSURE GROUTING, ETC. 
anywhere in the world 


More than sixty years of successful expe- 
rience backed by superior equipment and 
ample financial resources, constitute your best 
possible assurance of satisfactory service. 
Manufacturers, also of Diamond Core Drilling 
Machines and complete accessory equipment, 
including all types of Diamond Drilling Bits. 
Write for Bulletin No. 320. 


SPRAGUE & HENWOOD, Inc. 
Dept. C. E., SCRANTON 2, PA. 


New York - Philadelphia - Pittsburgh 
Grand Junction, Col. - Buchans, Newfoundland 
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Literature Available 


Wire Rope Firtincs—A 6-page bro- 
chure for users of wire rope fittings is 
available. It contains blueprint drawings, 
tables and ordering information on open 
and double wedge sockets, pins and con- 
tinuous cable clamps. The brochure also 
shows pictures of the fittings in various 
field work and tells of other applications 
Sauerman Bros., Inc., Dept. C-18, 522 S. 
Clinton St., Chicago 7, Ill. 


VIBRATION ISOLATION EQUIPMENT 
Vibration and noise isolation bases for fans 
and motors are described in detail in 
Catalog FB-S802 recently published. De- 
signed to give the maximum help possible 
to architects, engineers, etc., the catalog 
gives illustrations, descriptions and speci- 
fications for the twin rail base, vibro-var 
base, steel spring vibro-isolator, and other 
vibration isolation equipment manufac- 
tured by the company. The Korfund 
Co., Inc., CE 8-117, 48-08-A Thirty- 
Second Place, Long Island City 1, N.Y. 


Roor Pros_ems—Those con- 
cerned with roof maintenance will find 
“Solving Roof Problems,”’ an attractive 
32-page brochure, to be an absorbing and 
authoritative discussion of the matter. It 
is illustrated by photographs, drawings and 
diagrams, and thoroughly explores such 
subjects as the various types of roofs, how 
they are built, what factors enter into their 
deterioration, how roof troubles can be 
diagnosed and treated. The Tremco 
Manufacturing Company, CE 8-117, 8701 
Kinsman Rd., Cleveland, Ohio 


Conveyor & ELevator BELTING—A 
32-page manual on the installation and 
maintenance of conveyor and elevator 
belting has just been published. More 
than 60 photographs and drawings illus- 
trate ways to improve belt service and to 
lengthen belt life. A chapter on how to 
select belts includes a discussion of belt 
design covers, reinforcements and grades. 


B. F. Goodrich, CE 8-117, Akron, Ohio 


PRESTRESSED Concrete Aeroflex 
Plastic Tubing For Prestressed Concrete” 
is a new illustrated folder giving specifi- 
cations and information about bond pre- 
venting split tubing used over wire rope 
or rods in post tensioned beams. The 
folder shows how this labor saving tubing 
is applied and contains a list of some of the 
sizes. Anchor Plastics Company, Inc., 
CE 8-117, 36-36 36th St., Long Island City 
6, N.Y. 


Arr Hose A number of different uses 
for the line of air hose produced by the 
company, is described in a bulletin. The 
uses vary from heavy-duty construction 
through digging and drilling operations, to 
many heavy and light industrial and com- 
mercial uses for air hose. The bulletin 
includes cross section and cutaway photos, 
as well as performance data, construc- 
tions, sizes, weights, working pressures and 
recommended uses. Also covered are the 
types of couplings best suited for the spe- 
cific hose. Quaker Rubber Corp., Div. of 
H. K. Porter Co., Inc., CE 8-117, Tacony 
and Comly Sts., Philadelphia 24, Pa. 


Thousands of users have found thet much 

preliminary and supplemental survey 

work can be done with a Brunton Pocket 

Transit, making it possible to use their 

expensive instruments and big surveying 

crews more efficiently — saving time and 
money. 


Transit and new polyethylene 
case — both for only ... $4530 


WRITE for CATALOG 


or see your local supplier 


WM. AINSWORTH & Sons 


215) LAWRENCE ST. + DENVER 2, COLORADO. 


DO YOU HAVE 
PUMPING 
PROBLEMS? 


PREDRAIN WITH A 
MORETRENCH 
"WELLPOINT 


The World famous combina- 
tion of expert Moretrench plan- 
ning, careful Moretrench instal- 
lation and superior Moretrench 
equipment can’t be beat. They 
enable you to excavate “In the 
Dry” every time. The Moretrench 
catalog tells you how. Send for 
your copy today. 


MORETRENCH CORPORATION 


90 WEST STREET 
NEW YORK 6, NEW YORK 


Chicege, Tempe, Fla - Houston, Tex 
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TIDE GATES cut costs, save time 
A 
with 
j 
La 
= 
© 
= 


just nail nail‘em in... 
pour your concrete 


AND FORGET SEEPAGE 


wit LABYRINTH 
WATERSTOPS. 


@ Concrete shrinkage can’t cause coupe 
pours when you're protected 
ribbed and grooved polyviny! plastic Labyri 
Waterstops in the joints. Economical? You 
bet... No special forms, no metal fins to 
bend or tear . . . no maintenance cost 


AND... 
INSTALLATION COST IS VIRTUALLY ZERO! 
VERTICAL 
= — CONSTRUCTION 
JOINT 


WATER SEALS, inc. 


9 SOUTH CLINTON STREET 
CHICAGO 6, ILLINOIS 


For Further Information and Sample—Clip the Coupon! 


Patent applied for 


WATER SEALS, INC. 
South C St., Chicage 6, Illinois 
Send indo and sample. 


Literature Available 
(Continued) 


Roap Macuinery—A picture folder de- 
scribing the Bros line of road machinery 
has just been released. The folder il- 
lustrates and describes Bros pneumatic 
tire rollers and giant 5)-ton “Roll-O- 
Pactors,"’ drum-type tampers. Bitumin- 
izer distributors, Spraymatic spray bars, 
portable steam generators and asphalt 
circulators are also shown. Ask for folder 
No. RE-113. Road Machinery Div., CE 
8-118, Wm. Bros Boiler & Mfg. Co., 
Minneapolis 14, Minn. 


Crane—An 8-page catalog illustrating 
in color the heavy-duty, self-propelled, 
wheel-mounted Wayne Crane Model 20 
has been published. Entitled “Meet the 
Heavyweights,” the descriptive catalog 
is the first in a series of new literature 
which will combine many on-the-job ap- 
plications with numerous money-making 
features that have been proved by Wayne 
Crane owners. These include simplified 
deck machinery layout, unique self 
leveling chassis, oversize drums, and 
clutches and overall rugged construction 
Complete specifications, operating data 
and lifting capacities are included in the 
catalog. Wayne Crane Div., American 
Steel Dredge Company, Inc., CE 8-118, 
Fort Wayne, Ind. 


Meterinc—-A technical informa- 
tion sheet for engineers and superintend- 
ents of water and sewage installations is 
now being offered. The publication, con- 
taining six pages of practical information 
on flow metering, is well illustrated with 
tables and curves, providing a simple 
method of calculating such factors as flow 
meter differential, orifice size, Venturi 
throat size, power consumption, capital 
investment and recovery period. The 
Foxboro Company, CE 8-118, Foxboro, 
Mass. 


Gravity Fitters—A_ comprehensive 
and well illustrated 24-page booklet 
(No. 2539A) which should be of interest to 
all operating, consulting and architectural 
engineers dealing with water problems, has 
been prepared. It shows the complete 
line of gravity filters, which are made in 
three basic types of concrete, of steel and 
of wood. Specifications, operating char- 
acteristics, outline dimensions and typical 
installations of these filters and associated 
accessories have been included in this edi 
tion. The Permutit Company, CE 8-118, 
330 West 42nd St., New York 36, N. Y. 


Truck Mrixer—A bulletin, covering 
Blue Brute truck mixers and a specifica- 
tion sheet for the Blue Brute 3-'/, S end 
discharge tilting mixer are being offered. 
The bulletin, No. R1700-B13, thoroughly 
describes and illustrates both the LC and 
LO Models of inclined-axis truck mounted 
concrete mixers. Many of the improved 
design features are illustrated by photo- 
graphs or cut-away drawings indicating 
details of each. Worthington Corp., CE 
8-118, Construction Equipment Div.,Plain- 
field, N. J. 


DRILLING CONTRACTORS 
PITTSBURGH 20, PA. 


HYDROLOGY HANDBOOK 


SOCIETY MANUAL NO. 28 
192 pages 


Authoritative reference ina 
growing field 


Thirty-three specialists have collaborated to pre- 
sent up to date coverage on 


Precipitation 
Infiltration 


Run-Off 
Evaporation and Transpiration 
Ground Water Storage 
Continuous demand for this manual evidences its 


wide acceptance by teachers and practicing 
engineers. 


Use this handy order blank 


- copies paper covers (non members) $3.00 each 


- (members) 1.50 each 
Payment is enclosed herewith 
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PROCEEDINGS 
AVAILABLE 


The following papers have become 
available as Proceedings Separates. Fol- 
lowing the date of issue of a paper, dis- 
cussions thereof will be received for a 


176. Advances in Sewage Treatment and 
Present Status of the Art: Progress Report 
of the Committee of the Sanitary Engineering 
Division on Sewerage and Sewage Treatment. 


177. Earthquake Stresses in Shear Build- 
ings, by M. G. Salvadori. 


178. Rainfall Studies Using Rain-Gage 
Networks and Radar, by H. E. Hudson, Jr., 
G. E. Stout, and F. A. Huff. 


179. Stiffness Charts for Gusseted Mem- 
bers Under Axial Load, by John E. Goldberg 


180. A Direct Step Method for Computing 
Water-Surface Profiles, by Arthur A. Ezra. 


D-123. Discussion of Paper, Long-Period 
Waves or Surges in Harbors, by John H. Carr. 


D-126. Discussion of Paper, Variation of 
Wind Velocity and Gusts with Height, by R. H. 
Sherlock. 


D-128. Discussion of Paper, Horizontally 
Curved Box Beams, by Charles E. Cutts. 


181. Slackwater Improvement of the Co- 
lumbia River, by O. E. Walsh. 


182. Hipped Plate Analysis, Considering 
Joint Displacements, by Ibrahim Gaafar. 


183. Group Loadings Applied to the Anal- 
ysis of Frames, by |. F. Morrison. 


184. Dam Modifications Checked by Hy- 
draulic Models, by E. S. Harrison and Carl E. 
Kindsvater. 


185. Nonelastic Behavior of Bridges Under 
Impulsive Loads, by S. J]. Fraenkel and L. E. 
Grinter. 


186. Settling Rate of Suspensions in 
Solids Contact Units, by A. A. Kalinske. 


187. The Equivalent Rectangle in Pre- 
stressed Concrete Design, by John J. Peebles 


188. Laminar to Turbulent Fiow in a Wide 
Open Channel, by W. M. Owen. 


D-135. Discussion of Paper, Application of 
Electronic Flow Routing Analog, by Max A. 
Kohler. 


D-136. Discussion of Paper, Steady-State 
Forced Vibration of Continuous Frames, by 
Cc. T. G. Looney. 


189. Snow Hydrology for Multiple-Purpose 
Reservoirs, by H. S. Riesbol. 


190. Analysis of Corrective Actions for 
Highway Landslides, by R. F. Baker. 
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period specified in the paper. Titles will 
be added every month, as they become 
available. Use the convenient order 
form on page 120. 


191. The Engineer’s Role in Metropolitan 
Traffic Planning, by Lloyd Braff. 


192. Relief Well Systems for Dams and 
Levees, by W. J. Turnbull and C. I. Mansur. 


193. Velocity Measurements of Air-Water 
Mixtures, by L. G. Straub. J. M. Killen, and O. 
P. Lamb. 


D-129. Discussion of paper, Analysis of 
Arch Dams of Variable Thickness, by W. A. 
Perkins. 


D-138. Discussion of paper, The Value and 
Administration of a Zoning Plan, by Huber 
Earl Smutz. 


1-145. Discussion of paper, Torsion of I- 
Type and H-Type Beams, by John E. Gold- 
berg. 

194. City Planning Techniques, by Russell 
H. Riley. 


195. Special Procedures for Pavement De- 
sign, by L. A. Palmer. 


196. Recent Airport Design and Develop- 
ment, by Philip A. Hahn. 


197. Friction Factors for Turbulent Flow 
in Pipes, by Edward F. Wilsey. 


1. Papers are to be ordered by serial number 
to avoid unwanted duplication 


INSTRUCTIONS 


198. Live Loading for Long-Span Highway 


Bridges, by R. J. Ivy. T. V. Lin, Stewart 
Mitchell, N. C. Raab, V. J. Richey, and C. F. 
Scheffey. 


Elastic Support, by S. J. Fuchs. 


D-134. 
Hydraulic Problem by Analog Computer, by 
R. E. Glover, D. J. Hebert, and C. R. Daum. 


D-141. Discussion of paper, Effect of En- 
trance Conditions on Diffuser Flow, by J. M. 
Robertson and Donald Ross. 


Papers Reproduced by Photo-Offset 


200. Sand Compaction by Vibroflotation, 
by Elio D’Appolonia, Callix E. Miller, Jr., and 
Thomas M. Ware. 


201. Wind Loads on Truss Bridges, by 
John M. Biggs. 


202. The Application of Heaviside’s Step- 
Function to Beam Problems, by John E. Gold- 
berg. 


203. Control of Aquatic Growths in Reser- 
voirs by Copper Sulfate and Secondary Effects 
of Such Treatment, by Ray L. Derby and 
D. W. Graham. 


204. Engineering and Economic Problems 
Involved in Airport Location, by Robert N. 
Cook. 


205. Bending of a Constrained Circular 
Beam Resting on an Elastic Foundation, by 
Enrico Volterra and Randall Chung. 


206. The Effects on Structures of Winds of 
Hurricane Force, by Herbert S. Saffir. 


207. Current Research in Sanitary Engi- 
neering at the University of Florida, by David 
B. Smith. 


Please keep record of Separates you have ordered 


199. Plates with Boundary Conditions of 


Discussion of Paper, Solution of an 
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208. The Key West Aqueduct, by P. Cor- 
radi and Burr Lenhart. 


209. The Gilmore Street Bridge, Jackson- 
ville, Florida, by P. M. Huddleston. 


210. Mapping the Unknown Everglades, 
by Jon S. Beazley. 


211. Photoelastic Analogy for Non-Homoge- 
neous Foundations, by F. E. Richart, Jr., and 
Allen J. Curtis. 


212. Topographic Mapping by the U.S. 
Geological Survey in Florida, by Daniel 
Kennedy. 


213. Hydraulic Problems of Local Interests 
under the Central and Southern Florida 
Project, by Herbert C. Gee. 


214. Planning and Operating Turnpikes, 
by Charles M. Noble. 


215. Load Tests of Soils in the Miami 
Area, by J. Calvin Jureit. 


216. John E. Mathews Bridge, Jacksonville, 
Fla., by M. N. Quade and Richard S. M. Lee. 


217. Design of Monolithic Concrete Frame 
—Prestressed, by K. P. Milbradt and T. J. 
Kofodimos. 


218. Wind Velocities During Hurricanes, 
by Robert C. Gentry 


219. Investigation of the Dead Load 
Stresses in the Mississippi River Veterans 
Memorial Bridge at East St. Louis, Illinois, 
by L. T. Wyly, R. W. Kluge, E. W. Larson. 
Jr.. L. B. McCammon, M. B. Lagaard, and 
H. Lenzen. 


220. Studies of Settlement and Seepage at 
Clark Hill Dam During and After Construction, 
by Frank M. Bell 


221. Innovation in Primary Road Program 
in Delaware, by Richard A. Haber 


For the Use of ASCE Members Only 
PROCEEDINGS PAPERS ORDER FORM 
AMERICAN SOCIETY OF CIVIL ENGINEERS 
33 W. 39 ST., NEW YORK 18, N.Y. 

Enter my order for Separate PROCEEDINGS Papers which I have circled below: 
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222. Earth Overfiow Dike, Jim Woodruff 
Dam, by James W. Polatty. 


223. Applications of the Relaxation Tech- 
nique in Fluid Mechanics, by John S. McNown, 
En-Yun Hsu, and Chia-Shun Yih. 


224. Experimental Analysis, by Dan H. 
Pletta and Daniel Frederick. 


225. Application of Power Series Transform 
to Linear Difference Equations in Engineering, 
by Leonard McFadden. 


226. Development of the Chemical and 
Allied Industry in the South, by C. O. Hoyer. 


227. Unusual Foundation Conditions En- 
countered on the Central and Southern Florida 
Project, by Paul H. Shea. 


228. Reduction in Soil Strength with In- 
crease in Density, by Charles R. Foster. 


229. Selection of Pumps and Design of 
High Volume-Low Head Pumping Stations, 
by George F. Snodgrass. 


Total Sediment Load Measured in 
Benedict, M. I 


230 
Turbulence Flume, by P. ( 
Albertson, and D. Q. Matejka. 


231. An Analysis of Water Quality Criteria, 
by J. E. McKee and Vinton W. Bacon 


Control of Drinking Water Quality 
by Blair 


232 
in Open Distribution Reservoirs, 
Burnson. 


233. Determination of Radii of Curvature 
of Taxiways, by John Hugh Jones and Robert 
Horonjeff 


234. Appraisal of One-Way Street System 
in Sacramento, California, by 1). J. Faustmann. 


235. California Experience in Correction of 
Landslides and Slipouts, by A. W. Root 
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Highway Engineering Educational 


236. 
Programs and Problems, by Harmer E. Davis 
and Ralph A. Moyer. 


237. Airport Standards, by John M. Kyle. 


238. Some Practical Facts About Beach 
Erosion in Florida, by Morris N. Lipp. 


239. Radioisotope Removal in Modern 
Waste Treatment, by Warren J. Kaufman and 
Gerhard Klein. 


240. The Engineering Features of TVA, 
by Clarence E. Blee 


241. Jet Transport Ex ics 
on Airport and Airway, by John G. Borger. 


242. Conservation of the Everglades, by 
Herman W. Schull, Jr 


243. Structural Weldment Inspection, by 
John L. Beaton and Paul G. Jonas. 
244. Structural Observations of the Kern 


County Earthquake, by Henry J. Degenkolb. 


245. The Amplication of Stress in Flexible 
Steel Arches, by Robert =. Rowe 


246. Stress Measurements on the San 
Leandro Creek Bridge, by Ray W. Clough and 
Charles Scheffey. 


247. The Disposal of Industrial Wastes, 
by George E. Barnes 


248. Advances in Sewage Treatment in the 
Period from October 1, 1951, to September 1, 
1952: Progress Report of the Committee of 
the Sanitary Engineering Division on Sewerage 
and Sewage Treatment 


249. A Method for Calculating Stresses in 
Rigid Frame Corners, by Harvey C. Olander 


250. Numerical Analysis of Frames with 
Curved Girders, by James Michalos. 


251. Analysis of Continuous Composite 
Steel and Concrete Beams, by Jolin Sherman. 


252. Public Health Importance of Water 
Supply and Waste Disposal Works, by |anic! 
A. Okun. 


253. Criteria for Planning Utilization of 
Space for Major Air Terminal, by George D. 
Burr. 


254. River-Bed Scour During Floods, by 
E. W. Lane and W. M. Borland. 


255 


International Airport, 


Airport Traffic and the Puerto Rico 
Walther Prokosch. 


256. A Graphical Construction for the De- 
flection of Structural Members of Variable 
Moment of Inertia, by Anthony Hoadley. 


257. Putting a Sewage Treatment Plant 
into Operation, by Benjamin Benas. 


258. Mechanics of Manifold Flow, by John 
S. McNown. 


259. Salt Water Barriers in the San Fran- 
cisco Bay, by B. L.. Nishkian 


August 1953 * CIVIL ENGINEERING 


> 
i 
4 
yy 
we 
= 


Professional Services 


Listed alphabetically by states 


EWIN ENGINEERING 
CORPORATION 
Design and Construction 
Investigations, Reports, Appraisals, Esti 
mates and Maenegement Surveys, Port 
Facilities, Foundations, Industrial Plants, 
Bridges and Structures 


P. O. Box 361 Mobile 3, Ala. 


PALMER & BAKER, INC. 
Consulting Engineers and Architects 
Bridges — Highways Aur 
Industriel Buildings Harbor 
Vessels, Boats & Floating 
Soils, Material & Chemical 
Laboratories 
New Orleans, Le. 
Houston, Texes 


Tunnels 
ports 

Structures 
Equipment 


Mobile, Ale. 
Washington, D. C. 


JOHN S. COTTON 
Consulting Engineer 
Hydroelectric, irrigation, water supply, 
and multiple purpose projects, food and 
erosion control, river basin development 
planning, dams and their foundations, tun 
nels, marine structures, valuations, rates. 


28 Brookside Drive, Sen Anselmo, Calif. 


Los Angeles © San Francisco 
Portland Seattle Salt Lake City 
New York @ London 


General Offices, 816 West Fifth Street 
Los Angeles 17, Calif. 


FAIRCHILD AERIAL SURVEYS INC. 
Aerial Photography @ Contour Maps 
Explorations Surveys @ Airborne Mag 
netometer Surveys @ Shoran Mapping 
@ City Maps @ Highway Maps 
224 E. 11th St., Los Angeles 15 
4630—30 Rockefeller Plaze, New York 
Boston Seattle 


INTERNATIONAL 
ENGINEERING COMPANY 
Engineers 
Investigations Reports Desian 
Procurement—fField Engineering 
Domestic and Foreign 
74 New Montgomery St. 
San Francisco 5, California 


INC. 


MAURSETH & HOWE 
Foundation Engineers 
Airports, Highweys, Tanks end 
Structures 
Offices and Eastern 
Leboratories: 
8953 Western 


George R. Halton 
Los Angeles 47, Newark, NJ. 


KAISER ENGINEERS 
Division of Henry J. Keiser Company 
ENGINEER - CONTRACTOR 
Investigations - Valuations 
Design - Construction 

Twinoeks 3-4600 


1924 Broedwey Oakland, Calif. 


DUVAL ENGINEERING & 
CONTRACTING CO. 
Genera! Contr actors 
FOUNDATION BORINGS 
For Engineers and Architects 


Jacksonville Floride 


RADER ENGINEERING CO. 


Water Works, Sewers, Refuse Disposal, 
Ports, Harbors, Flood Control, Bridges, 
Tunnels, Highweys, Airports, Traffic, 
Foundations, Buildings, Reports, 
Investigations, Consultations 


111 N.E. 2nd Avenue Miami, Floride 


ALVORD BURDICK & HOWSON 


Consulting Engineers 


Water Works, Sewerage, Water Puri- 
heation, Sewage Treatment, Flood Relief, 
Power Generation, Drainage. Appraisals 


20 North Wacker Drive, Chicago 6, Ill. 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply, Sewerage, Flood Control 
Drainage, Brid es, Express Highways, 
Paving, Power Plants, Appraisals, Re 
ports, Traffic Studies, Airports, Ges and 
Electric Transmission Lines 


251, East Ohio 11, 


DeLEUW, CATHER & COMPANY 


Consulting Engineers 


Transportation, Public Transit and 
Traffic Problems 


Industriel Plants, Grade Separations: 
Railroads, Subways, Power Plants, 
Expressweys, Tunnels, Municipel 

orks 
150 N. Wacker Drive, 79 McAlister St. 
Chicago 6, Ill. Sen Francisco 2 


GREELEY AND ‘HANSEN 
Engineers 


Samuel A. Greeley, Paul E. 
Thomas M. Niles, Vv. Hill, 
Samuel M. Clarke 


Water Supply, Water Purification, Sewer 
age, Sewage Treatment, Refuse Disposel, 
Industrie! Wastes 


220 S. State Street, Chicago 4, lil. 


HARZA ENGINEERING COMPANY 


Consulting Engineers 


L. F. Harze 
E. Montford Fucik Calvin V. Davis 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street, Chicago 6 


SOIL TESTING SERVICES, INC. 
Carl A. Metz 

John P. Gneedinger 
Foundation Borings 

Field and Laboratory Tests of Soils 
Analyses and Reports 
3529 N. Cicero Ave. 
Chicago 41, Illinois 


JENKINS, MERCHANT & NANKIVIL 
Consulting Engineers 
Municipal Improvements Sewerage 
Power Development Water Systems 
Trafic Surveys Industrial Plants 
Flood Control Recreational Facilities 
Airports Investigations and Reports 


805 East Miller Street 
Springfield, IIlinois 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


- Drainage Electric Power 
Industrial Rete Studies 
Waterworks 


Airports 
Flood Control - 
Sewerage — Veluetion — 


Hershey Building, Muscatine, lowe 


HAZELET & ERDAL 

Consulting Engineers 

Bridges — Foundations 
Expressweys —- Dams — Reports 


Eustis COMPANY 
FOUNDATION AND SOIL 
MECHANICS INVESTIGATIONS 


Soil Borings Leboretory Tests 
Foundetion Analyses Reports 
3635 Airline Highway 
New Orleans 20, Le. 


WHITMAN REQUARDT 
AND ASSOCIATES 
Engineers 


Sewerage and Water Systems, Airports, 

Industriel and Power Plants and Other 
Structures 

Designs — Specihcations 
Supervision 


1304 St. Paul Street, Baltimore 2, Md. 


Reports 


ROBERTSON & ASSOCIATES 
Consulting Engineers 
Structures—f oundetions 
industria! & Facilities 
Highway Planning 
Investigations Designs Reports 


Baltimore, Md. Richmond, Va. 


CRANDALL DRY DOCK 
ENGINEERS, INC. 
Railway Dry Docks, Floating Dry Docks, 
“besin Dry Docks, Shipyards, 
Port Facilities 
Investigation, Reports, Design 
Supervision 


238 Main St., Cambridge 42, Mass. 


IRVING B. CROSBY 
Consulting Engineering Geologist 


Investigations and Reports 
Dams, Reservoirs, Tunnels, Foundations, 
Groundwater Supplies and Resources 
Non-Metallic Minerals 


6 Beacon Street 
Boston 8 


DUFFILL ASSOCIATES, INC. 
Consulting Engineers 


80 Boylston St., Boston 16, Mass. 


FAY, SPOFFORD & THORNDIKE 
Engineers 
Bridges, Highways and Airports 
Weter Supply and Sewerage Works 
Port and Terminal Works. Industrial Plants 


Boston New York 


Wm. N. Carey 
Executive Secretary 


33 West 39th Street 
New York 18, N. Y. 


Please send me 


“Centennial of Engineering, 
1852-1952” 


Papers and discussions comprising the twelve gen- 


eral symposia presented at the Centennial of 
Engineering celebration in Chicago, September 
3-13, 1952, plus a variety of other relevant mate- 
rial, are now available in a 1080-page, cloth-bound, 
illustrated volume, edited by Lenox Lohr, presi- 
dent, Centennial of Engineering, 1952, Inc. 


Copies are $10 each 


American Society of Civil Engineers 


copies of “Centennial of Engineering, 
1852-1952” 


Payment is enclosed herewith 
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Professional Services 


Listed alphabetically by states 


JACKSON & MORELAND 
Engineers and Consultants 


Utilities and Industrials 
Design and Supervision of Construction 
Reports— txeminations Apprarse!s 
Machine design Technical Publications 


Boston New York 


METCALF & EDDY 
Engineers 
Investigations Reports Desian 
supervision of Construction 
and Operation 
Valuation 
Statler Building 
Boston 16 


Laboratory 


Management 


BENJAMIN S. SHEINWALD 
Architectural Consultants 
on 
Engineering Projects 


Design Supervision Reports 


85 South Street, Boston 11, Mass. 


BLACK & VEATCH 
Consulting Engineers 


Water ewege Electricity Industry 
Reports, Design Supervision of Construc 
tion Investigations, Valuation and Rates 


4106 Broadway Kansas City 2, Mo. 


BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City 2, Mo. Cleveland 14, Ohio 
Box 7088 1404 9h St. 


GUNITE CONCRETE & CONST. CO. 
Since 1915 


Engineers — Contractor 


Design Construction Reports 


1301 Woodswether Rd. Kansas City, Mo. 
Chicago © St. Lowis © Minneapolis 
Denver © Houston © New Orleans 


SVERDRUP & PARCEL, INC. 
Consulting Engineers 


Bridges Structures and Reports 
Industrial and Power Plant 
Enaineerina 


, Lowi 


Syndicate Trus 
220 Bush Seest, 4, 


A. ALIN 
Consulting Engineer 
5927 N. 24 St. 
Omaha, Nebraske 


Dams, Hydroelectric Power 
Flood Contro! 


EDWARDS, KELCEY AND BECK 
Consultina Enaineers 
Survey Reports conomic Studies 
Transportation Trafic Desian 
Supervision Management Port and 
Harbor Works Terminals Expressways 
High weys Grede Separations 
Bridges Tunnels Water Supply 
3 Williem Street 250 Park Avenue 
Newark 2,N.J. New York 17, N.Y. 


PORTER, URQUHART & BEAVIN 
O. J. Porter & Co. 
Consulting Engineers 

Airports Highways Dems Structures 
Foundetions Stabilization Pavements 
415 Frelinghuysen Ave., Newark 5 N. J. 
76 Ninth Ave., New York 11, N.Y. 
3568 West Third St. Los Angeles 5,Calif. 
516 Ninth St., Sacramento 14, Calif, 


CHARLES DOHN. PE. 


Appointments Invited 
Mail Inquiry Only 


70-41 67th Place, Glendale N.Y. 


AMMANN & WHITNEY 
onsulting Engineers 
Construction Supervision 
Buildings, Industrial Plants, 
structures Foundations, 
Airport Facilities 
xpressways 


76 Ninth Avenue, New York 11, N. Y. 
724 E. Mason Street, Milwaukee 2, Wis. 


Design 
Bridaes 
Special 


CLINTON L. BOGERT ASSOCIATES 
Consulting Engineers 
Clinton L. Bogert Ivan L. Bogert 
Robert A. Lincoln Donald M. Ditmars 
Water and Sewage Works 
Refuse Disposal Industrial Waste 
Airports Flood Control 


624 Madison Avenue, New York 22, 
New York 


BOWE, ALBERTSON & ASSOCIATES 
Engineers 
Water and Sewage Works 
Industrial Wastes Refuse 
Disposal -Municipal Projects 
Airhelds Industrial Buildings 
Reports Designs Estimates 
Valuations  aboratory Service 


110 William St., New York 38, N. ¥ 


FRANK L. EHASZ 
Consulting Engineers 


Structures. Bridges, Airports, Parkways 
Desian. Supervision of Construction 
Investigations, Reports 


730 Fifth Avenue, New York 19, N. Y. 


HARDESTY & HANOVER 
Consulting Engineers 

Spen and Movable Bridges, Han 

over Skew Bascule, Grade Eliminations 

Foundations, Other Structures, Suoer 

vision, Appraisals, and Reports 


101 Park Avenue, New York 17, N. Y. 


Long 


FREDERIC R. HARRIS, INC. 
Consulting Engineers 


Piers & Bulkheads, Drydocks, 
Foundations, So:! Mechanics, Industrial 
Plants, Water Supply, Flood Control 
Airports, Highways, Bridges, Power 
sanitary & Industrial Waste Disposal 
27 William Street New York 5, N.Y. 
Fidelity Phila. Trust Bidg. Philadelphia 


Harbors 


HAZEN AND SAWYER 
Engineers 

Richard Hazen Alfred W. Sawyer 
Municipal and Industriel Water Supply 
Purification and Distribution, Sewaae 
Works and Waste Disposal, investiga 
tions, Design, Supervision of Construc- 
tion and Operation 


110 East 42nd St., New York 17, N. Y. 


HOWARD, NEEDLES, TAMMEN & 
BERGENDOFF 


Consulting Engineers 
Bridges, Structures, Foundations 
xpress Highweys 
Administrative Services 
1805 Grand Avenue 55 Liberty Street 
Kansas City 6, Mo. New York 5, N. Y. 


KNAPPEN.TIPPETTS- ABBETT 
McCARTHY 
Engineers 
Ports, Harbors, Flood Control Irrigation 
Power, Dams, Bridges, Tunnels 
Highways Railroads 

Subways, Airports, Traffic, Foundations 

Water Supply, Sewereae, Reports 

Desian. Supervision, Consultation 


62 West 47th Sweet, New York City 


LEGGETTE & BRASHEARS 
Consulting Ground Water Geologists 


Water Supply, Selt Water Problems 
Dewatering, Recharging, Investigations, 
Reports 


551 Fifth Avenue, New York 17, N. Y- 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 
Foundations for Buildings, Bridges and 
Dems, Tunnels, Bulkheads, Marine Struc- 
tures, Soil Studies and Tests, Reports, 
Design and Supervision 


420 Lexington oe New York 17, 


BRINCKERHOFF 
MACDONALD 
Engineers 

Bridges, Highways, Tunnels, Air- 
ports, Traffic and Transportation 
Reports, Subways, Harbor Works, 
ams, Canals, Power Projects, 
Industria! Buildings, Housing, 
Sewerage and Weter Supply 

51 Broadway New York 6, N.Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Malcolm Pirie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 
Melcolm Pirmie, Jr. 
Investiqations, Reports, Plans 
Supervision of Construction 
and Operations 
Appraisals and Rates 


25 W. 43rd Street, New York 36, N. Y. 


PARSONS, 
HALL 


THE PITOMETER CO. 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 
Consulting Engineers 
Water Works, Sewerage, Drainage, Ref 
use Incinerators, Industrial Wastes, City 
lanning 


50 Church Street, New York 7, N. Y. 


SEELYE STEVENSON VALUE & 
KNECHT 
CONSULTING ENGINEERS 
Richard E. Dougherty, Consultant 
Manufacturing Plants 


Heavy Engineering 
Structural Mechanical Electrical 


101 Perk Ave. New York 17, N. Y. 


SEVERUD-ELST AD-KRUEGER 
Consulting Engineers 


Structural Design —Supervision—Reports 
Buildings —Airports—-Special Structures 


415 Lexington Ave., New York 17, N.Y. 


SINGSTAD & BAILLIE 


Consulting Engineers 


Foundations, Parking 
Investiaations, Reports, Desian, 
Specifications, Supervision 


24 State St. New York 4, N.Y. 


FREDERICK SNARE CORPORATION 
Engineers-Cont actors 
Harbor Works Bridges, Power Plants 
Dams, Docks and Foundations 


233 7, N.Y. 
Sen 


D. 8. STEINMAN 
Consulting Engineer 
BRIDGES 


Design, Construction, Investigation, Re- 
ports, Strengthening, Advisory Service 


117 Liberty Street, New York 6, N. Y. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design, Construction, Reports, Appraisals 


Eighty Broad Street, New York 4, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Clifton, H. A. Bennett 
Chemist and Bacteriologist 
Water Analysis 
Tests of Filter Plants 


Cannon Building, Troy, N. Y. 


THE AUSTIN COMPANY 
Design Construction Reports 
Plant Location Surveys Domestic & 

Foreign Work 
16112 Euclid Avenue, Cleveland, Ohio 
New York Detroit Oakland 
Chicago Houston Seattle 
Los Angeles 


CAVES AND 
A. Tolles F. W. Jones 
H. H. Moseley 
W. Avery 
Engineers 
Garbage, Industrial 
Laboratories 


Water, Sewerage, 
Wastes. Valuations 


Leader Woolworth 
1%, New York 7, 


Additional 
Professional 
Cards on 
Preceding Page. 
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RS—CONSULTING 
ENGINEERS 


INDUSTRI AL BUILDINGS 
Stadiums @ Grand Stands @ Field Houses 
Air Conditioning Systems © Bridges 

Garages @ Laboratories 
The Osborn Engineering Compan 
7016 Euclid Avenue, Cleveland 3, o 


EDWARD J. SCHAEFER 
Consulting Ground- Water Hydrologist 
Investigations, Reports, Advice 


on 
Underground Water-Supply Problems 
607 Glenmont Ave., Columbus 14, Ohio 
Telephone Ludlow 3316 


CAPITOL ENGINEERING 
CORPORATION 


Engineers sane ement 
DESIGN “AND ve 
ROADS AND cTREETS 

SEWER SYSTEMS WORKS 
PLANNING AIRPORTS 
BRIDGES TURNPIKES DAMS 

lis! Penns ania 
w ,d.¢. Pittsburgh, Pa. 
Dallas, Texas Paris, France 


JUSTIN & COURTNEY R. C. JOHNSON GREER & McCLELLAND 
Consulting Engineers Racal D E Consulting Foundation Engineers 
ustin Nevi Courtney onsulting and Designing Engineer 
B. C. Foundation Investigations — engineerin 
Dams and Power Problems Structures—Buildings, soil testing—undisturbed sampling « 
Hydro Electric Developments Hydreulic & Senitery Control core drilling. 


Foundation 


121 S. Broad St. Philadelphia 7, Pa. 


G. G. 


Consulting Engineer 


Investigations, 


Pile Foundations, Sheet Piling, 


GREULICH JACK R. 


Reports, Advice 


1226 Bull St., Columbia 1, S. C. 


Consulting Ground- Water Engineer 
Exploration-—E valuation —Development 


2649 N. Main 
98 Greenwood Ave., 


BARNES LOCKWOOD 4 


Houston 9, Texas 
Montclair, N. J. 


ANDREWS 


Consulting Engineers 


Industrial Plants, Harbors, Public Works 
Roads, Airports Structures, Earthworks 


Cofferdams, Bulkheads, Piers, ° 
Bridge Decks, Bank Vaults Underground Water Supplies ane 
‘ 
308 W. 15th St. Tel, 7.5407 Surveys —Veluations 
Washington 6, D.C. Pittsburgh 16, Pe, | Texe 53-4751 Corpus Christi-Houston-Victoria, Texas 


HUNTING, LARSEN & DUNNELLS 
Engineers 


Industrial Plants Warehouses 
Commercial Buildings Office Buildings 
Laboratories—Stee!l and Reinforced 
Concrete Design—Supervision 


Reports 307 W. 12th St. 


1150 Century Bidg., Pittsburgh 22, Pe. 


Austin 1, Texas 


WILLIAM F. GUYTON 
Consulting Ground- 


Underground Water Supplies 
Investigations, Reports, Advice 


ENGINEERS TESTING 


EDWARD S. 


Water Hydrologist 


Tel. 7-7165 


BARBER 


Consulting Engineer 
Soil Mechanics 
nd 


Foundation Problems 
Testing and Analysis 


2809-2nd Road, N., Arlington, Virginie 


PRELOAD ENGINEERS INC. 
Founded—1934 


Dams, Water Works, 
Waste and Garbage Disposal! 


GANNETT FLEMING CORDDRY & 
— INC, MORRIS KNOWLES INC. 
ngineers 


Engineers 


LABORATORY, INC. 


Seweaae, Industrial 
Highways 


Water Supply and 


Foundation and Soil Mechanics 
Investigations 


Bridges and Airports Traffic and Parking Sewerage and Sewage — 
Appraisals, investigations and Reports. Valuations, peenenetary Soil Borings Laboratory Tests 
HARRISBURG, GENNA. Foundation Analyses Reports 
Pa. ledelphie Pa. 1312 Park Bidg., Pittsburgh 22, Pa. 3313 Main St. $ecsten, Tones 


Daytone ook Fla. 


Consulting Engineers 
F 


. M. Masters 
G. H. Randall JR 


C. W. Hanson H. J. 


Consultants in Prestressed Design 
Designers of more than 800 prestressed 
concrete bridges, buildings, tanks and 
high pressure pipe lines erected in North 
America since 1934 


955 North Monroe St., Arlington, Va. 


MODJESKI AND MASTERS 


GILBERT ASSOCIATES, INC. 


Engineers @ Consultants @ Constructors 


Glese READING, PA. 
Engel Surveys + Des Supervision 
Sanitary 


Design and Supervision of Construction 


Inspection and Reports 


Bridges, Structures and Foundations 


State St. Bidg. 


Philedeiphie, Pa. 
Le. 


Herisburs, Pa. New Orleans, 


ALBRIGHT & FRIEL, INC. 


Consulting Engineers 


Francis S. Friel 
Water, Sewoge and Industriel Waste 
Problems, Airhelds, Refuse Incinerators, 


Dams, Flood Centrol, Industrial Buildings 
City Planning, Reports, Valuations 


121 So. 


Laboratory 


Broad Street, Philadelphia 7, Pa. 


Industrials and Utilities 
Domestic and 
New York . 
Rome . Manila . 


MICHAEL BAKER, INC. 
The Baker Engineers 
Civl Engineers, Planners, and Surveyors 
Airports —Highways—Sewage Disposal 
Systems—Water Works Design and Oper 
ation—City Planning—Municipel Engi- 
neering—All Types of Surveys 


Home Office: Rochester, Pa. 
Br Officé 
Jackson, Miss. Harisburg, Pe. 


USE THIS 
PROFESSIONAL CARD 


DIRECTORY 


Participation is restricted to 
consulting engineering firms 
operated or controlled by members 


BUILDING CODE REQUIREMENTS 


Excavations and Foundations 
IF YOU NEED IT IN YOUR BUSINESS— 
—Minimum safety requirements (Excavations, shor- 


ing and underpinnings). 


—Soil bearing capacities, borings and testing 


standards. 


—Proportions of footings (concrete, timber, steel 


grillages). 


—Allowable pile loads and pier design. 
—Retaining-wall design criteria. 
—THEN YOU WILL NEED Manual of Engineering 
Practice No. 32, ‘American Standard Build- 
ing Code Requirements for Excavations and 


Foundations.” 


Price $.80 (50% discount to Members.) 


American Society of Civil Engineers 
33 West 39th Street 
New York 18, N. Y. 


of the Please send ASCE Manual No. 32. Enclose my check for $...... 
American Society of Civil Engineers 


Write Today For Rates. 
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Index to Advertisers 
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Upper And Lower Photos Show 
New Brunswick, N. J. Sewage 
os Treatment Plant Just After 


17 YEARS’ SERVICE PROVES 


ers 


“Your cement-dispersing agent, Pozzolith, has 
done a good job at our plant” writes S. Seid, 
Supervisor, City of New Brunswick, N. J., 
Dept. of Public Works. 


Inspection reports from many plants like this 
show that after 15 and 20 years of service, 
Pozzolith Concrete is free of scaling and other 
disintegration, even at the water line. 


In addition to producing great durability, 


CLEVELAND 3, OHIO 


se 


ECONOMY OF 


ALA 


Pozzolith provides concrete with reduced per- 
meability— at /ower cost than by any other 
means. This is because Pozzolith disperses 
cement, reduces unit water content — water 
required per cubic yard of concrete — and 
entrains the optimum amount of air. 


Full information on Pozzolith and “see-for- 
yourself” demonstration kit supplied on request 
without cost or obligation. 
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“LOCK JOINT 


CONCRETE PRESSURE PIPE im 


A Three edge bearing test in 300,000 pound capacity 
testing machine. 


_ Determining a pipe’s beam strength in 300,000 
pound capacity testing machine. 


equipment in the hands of highly trained per- 
sonnel is used to give a tangible, practical 
demonstration of the high quality built into 
every type of Lock Joint Pipe. 


Do you have conclusive proof of the funda- 
mental characteristics of the pipe you intend 
using in your next water works project? Are 
you certain of its advantages? Do you recog- 
nize its limitations? 

These constant tests of our products are your 
assurance that, in its field, no finer pressure 
pipe than Lock Joint can be produced. Built 
in diameters from 16’° upward and designed 


In Lock Joint’s laboratory at Wharton, N. J. 
all guess work has been eliminated. Here, Lock 
Joint Pipes of all types and designs are tested 


to determine the exact extent of their ability 
to withstand back loads, beam loads and 
internal pressures. The most efficient modern 


for any pressure common to water works prac- 
tice, these pipes will serve you unfailingly for 
generations. 


SCOPE OF SERVICES. Lock Joint Pipe Company specializes in the manu- 
facture and inatallation of Reinforced Concrete Preasure Pipe for Water Supply 
and Diatribution Maina 16° im diameter or larger, as well aa Concrete Pipea of 
all types for Sanitary Sewers, Storm Drains, Culverts and Subaqueous Lines 


LOCK JOINT PIPE COMPANY 


Eatablished 1905 
P. ©. Box 269, East Orange, N. J. 
PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kan., 
Detroit, Mich., Columbia, S. C 
SEWER & CULVERT PIPE PLANTS: 

Casper, Wyo. Cheyenne, Wyo Denver, Col. Kansas City, Mo. 
Valley Park, Mo. Chicago, Il Rock Island, Ill Wichita, Kan. 
Ken‘iworth, N. J. © Hartford, Conn. * Tucumeari, N. Mex. * Oklahoma City, 
Okk © Tulsa. Okla. © Beloit. Wis. © Hato Rey. P. R. © Caracas, Venezuela 
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